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How may the 
presence of 
mantle water be 
interpreted? 


Michael J. Oard 


Man’ and crustal rocks may 
contain water as part of their 


mineral phase. It is estimated that 
these rocks contain between 0.5 and 
5 times the volume of the current 
oceans.' Olivine in the upper mantle 
has extremely little water, as inter- 
preted from electrical conductivity 
measurements.' However, laboratory 
measurements show mantle transition 
zone minerals can potentially contain 
22.5% water.*? In the transition 
zone, located 410-660 km below the 
earth’s surface, the increased pressure 
causes more compressed and denser 
phases of olivine and other upper 
mantle minerals to form. Wadsleyite 
generally occurs above 510 km depth, 
ringwoodite is generally found at 
510-660 km depth, and majorite- 
garnet occurs throughout the whole 
transition zone (figure 1).4 The deep 
mantle below 660 km is expected to 
be anhydrous high-pressure phases of 
mostly olivine.” 


An amazing mantle sample 
of ringwoodite 


Recently, the first sample of ring- 
woodite was found in a mineral 
inclusion within a diamond. This 
confirms estimates of the amount 
of water in the transition zone.?* 
Diamonds usually originate below 
140 km but some are believed to have 
originated from the transition zone or 
below.° Ringwoodite and wadsleyite 
should have reverted to olivine in 
kimberlites, small intrusions that 
contain diamonds.* However, the uplift 
of the rock in the kimberlite must 
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Figure 1. Relative mineral proportions and phase transitions in the earth's mantle* 


have been extremely rapid, so that 
the transition zone minerals did not 
change.* The ringwoodite inclusion 
contained a minimum of 1.5% water. 


How much water in the 
transition zone? 


How representative of the amount 
of water in the transition zone is 
this one sample? Pearson ef al. 
conservatively estimate that, at least 
locally, the transition zone has about 
1% water. This is also consistent with 
measured seismic wave velocities” 
and with the water content of some 
kimberlites.* If the amount of water 
in the ringwoodite is representative 
for the lower part of the transition 
zone (510—660 km depth), then a 
speculative estimate suggests that 
this layer contains about 1.4 x 10?! 
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kg of water; about the same mass as 
found in the present oceans.’ This does 
not include the water in wadsleyite in 
the upper transition zone, which is 
suggestive of an equivalent amount. 


What could high water content in 
the transitional zone mean? 


Secular scientists presume that over 
billions of years, the oceans collected 
their water from volatile outgassing 
from the mantle. Now they have a 
possible source for the oceans in their 
deep-time model. 

How should creationists interpret 
the possibility of large quantities of 
water in the mantle transition zone? 
Could the water for the Flood have 
originated from the mantle, as a few 
creationists have suggested? It is 
doubtful, since there are about 400 km 
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of dry olivine and other upper mantle 
minerals between the surface and 
the transition zone. Moreover, how 
would this water be released from 
the minerals? If it could be released, 
a huge amount of ringwoodite and 
wadsleyite in the form of olivine and 
other mantle minerals would have 
uplifted to the earth’s surface in some 
giant overturning. On the contrary, 
there is very little exposed mantle rock 
at the earth’s surface. 

Could runaway subduction in the 
Catastrophic Plate Tectonics (CPT) 
model transport water down to where 
it can be absorbed within transitional 
zone minerals? This is possible but 
only on a local or regional scale. 
Maybe if the water in the transitional 
zone is rare, CPT could explain it. 
But, then there is the problem of how 
water from a subduction zone can 
end up within the mineral lattice of 
ringwoodite and wadsleyite. 

Given this information and con- 
sidering the uncertainties in the 
estimated quantities, a third option 
seems most likely: the water was 
placed in the transition zone at 
Creation. The alternatives seem too 
improbable in comparison. 
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The fruit of sin 
vs the fruit of 
sanctification: a 
Pauline allusion 
to Genesis 3 in 
Romans 6 


Lita Cosner 


aul’s allusions to Genesis in the 
book of Romans have been widely 
acknowledged, especially in Romans 
1:20ff;' 5:12-21;7 and 8:19-23.3 
I propose there is an additional, 
commonly overlooked, allusion to 
Genesis 3 in Romans 6:20—23, which 
is clear when we look at the constel- 
lation of terms Paul uses: 
“For when you were slaves of 
sin, you were free in regard to 
righteousness. But what fruit 
were you getting at that time from 
the things of which you are now 
ashamed? For the end of those 
things is death. But now you have 
been set free from sin and have 
become slaves of God, the fruit 
you get leads to sanctification and 
its end, eternal life. For the wages 
of sin is death, but the free gift of 
God is eternal life in Christ.” 

In Romans 5, Paul depicted 
Adam and Christ as two heads of 
humanity, whose respective rebellion 
and obedience resulted in death and 
life, respectively, for those under them. 
Here Paul depicts two modes of life, one 
unbelieving and one believing, which 
bear different fruits with different 
consequences. The first is slavery to 
sin and freedom from righteousness, 
which bears shameful fruit which 
leads to death. This was the life every 
one of the Roman believers in Paul’s 
original audience lived before believing 
in Christ. The second is their current 
life, slavery to God and freedom from 
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bondage to sin, which bears the fruit 
of sanctification which leads to eternal 
life. 


Fruit leading to shame and 
death; fruit leading to eternal life 


One can make a lexical argument 
that Paul is continuing to reference 
the Fall narrative (Genesis 3) in this 
passage. There are several words 
which occur both in the Fall narrative 
and in this passage. The word kapzéc 
(karpos, fruit) occurs both in Genesis 
3:2-3, 6 LXX and in Romans 6:21—22. 
The word translated ‘ashamed’ occurs 
in Genesis 2:25 LXX (aioybvonat, 
aischunomai) and Romans 6:21 
(éxo1oxbvopat, epaischunomai). The 
verb translated ‘to die’ (am00vijoKa, 
apothnésko) occurs in Genesis 3:3—4 
LXX, and the related noun translated 
‘death’ (OGvatoc, thanatos) occurs in 
Romans 6:21 and 23. The fact that in 
both Genesis 3 and Romans 6, fruit 
leads to shame and death is more 
significant than the mere presence of 
the same constellation of terms. 

In both Genesis 2—3 and Romans 6, 
fruit also leads to eternal life. In 
Genesis 2-3, this is the fruit of the 
tree of life, from which Adam and 
Eve were free to eat prior to the Fall. 
However, after the Fall, they were 
removed from the Tree of Life to 
prevent their eating and living forever. 
But as Paul says: “But now that you 
have been set free from sin and have 
become slaves of God, the fruit you 
get leads to sanctification and its end, 
eternal life’ (Romans 6:22). This is 
consistent with the image of believers 
having free access to the Tree of Life 
in the New Jerusalem (Revelation 
22:2). 


Interpretive and 
translational issues 


Incidentally, recognizing this 
reference may help to resolve an 
interpretive debate about this passage. 
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éte yap SodAoL Ate Thc Gwaptiac, sAebOspor Tre Th 
dikaoobvy. tiva obv Kapmov ciyete TOTE; &~’ OIC vdV 
emaloydveobE, TO YUP TEAOG ExEiv@v Ddvatoc. vuvi dé 
EAEVVEVTES ONO TiS Gaptiag SovAWVEVTES 5E TH DED 
EYETE TOV KAPTOV DOV sic AYLAOLOV, TO dé TEAOSG C~rVv 
QIMVLOV. TA YAP OWOVIA Tis Auwaptiac Odvatoc, TO dé 
yapioua tod Peod Cai) aimvios Ev XpiotH ‘Inood TH 


Kvpi@ NOV. 


Figure 1. The Greek text of Romans 6:20-23 as punctuated by UBS5 


There are two ways to punctuate 
Romans 6:21. The first is that preferred 
by the ESV: “But what fruit were you 
getting from the things of which you 
are now ashamed? For the end of those 
things is death.” In this punctuation, 
the assumed answer to the rhetorical 
question is ‘none’, because ‘fruit’ in 
this instance is assumed to mean ‘good 
results’. As Murray explains: 
“In paraphrase the thought would 
be as follows: ‘Present your mem- 
bers servants to righteousness unto 
holiness (vs. 19). For consider that 
in your former state of service 
to sin you had no concern at all 
for righteousness and no good 
fruit whatsoever accrued from 
abandonment to the service of 
sin, nothing indeed but that of 
which you are now ashamed and 
the end of which is death. How 
urgent, therefore, is the claim of 
righteousness and the necessity of 
commitment to its bondservice.””* 
The second option is: “Therefore, 
what fruit did you have then? That of 
which you are now ashamed. For the 
end of these is death.”> Because kapm0c¢ 
normally has a positive connotation 
in Paul’s writing, most commentators 
prefer the first option. However, some 
disagree. 
“Fruit? is mostly used by Paul in 
a good sense and some argue for 
a good sense here, but F. Hauck is 
probably right when he comments, 
‘The pre-Christian man is under the 
power of sin and brings forth the 


corresponding fruits’ (TDNT, II, 
p. 615). Paul is inquiring what 
really significant result had 
followed from their living in those 
evil ways of which they are now 
ashamed. The end of those things, 
he emphasizes is death.” 

This interpretation also makes 
the most sense of the proposed Genesis 
3 reference. In any case, a negative 
connotation to kapmdc is not foreign 
to the usage of the rest of the New 
Testament, see for instance Matthew 7: 
16-20. 

Also, this passage highlights the 
consequences of taking a ‘dynamic 
equivalence’ translation too far, 
because it may obscure parallels the 
author intends to bring to mind. For 
instance, the NIV translates karpos 
as ‘benefit’, erasing the idea of 
‘fruit’ from the passage and making 
it much harder to see any parallel 
to Genesis. As Morris points out: 
“Interestingly, NIV removes the 
agricultural metaphor by translating 
benefit where the noun means ‘fruit’ 
and then inserts it by rendering reap 
where the verb means ‘have’.”® Other 
dynamic equivalence translations 
similarly obscure the original 
terminology, making it harder to see 
that there are two interpretive options 
with the sentence in verse 21, as well 
as a parallel to Genesis 3. Only the 
strict translation of ‘fruit’ preserves 
the ambiguity inherent in the original 
Greek. 
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What is ‘the sin'? 


Paul concludes this passage: “For 
the wages of sin (tis auaptiac, 
téshamartias) is death, but the free 
gift of God is eternal life in Christ 
Jesus our Lord.” The singular noun is 
significant: 

“Paul does not say ‘The wages of 

our sins is death’ but, “The wages of 

the sin is death’. Since 5:12 we have 
seen that this articulated term ‘the 
sin’ denotes, not sin and sinning in 
general (which is @uaptia without 
the article), but ‘the power of sin’. 

It is a kind of personification. Like 

a master ‘the sin’ pay [sic] wages, 

namely this sin power that entered 

the world by the one act of Adam 
and by that one act enslaved us 
all. Nor should we forget that “the 
death’ came in with ‘the sin’ and by 
its very coming got hold of us all.”’ 
This reveals that Paul does not 
leave the comparison he was making 
beginning in Romans 5:12—21; 
rather, he is carrying it through to 
the end of chapter 6. This helps us to 
understand the flow of Paul’s thought, 
and reveals more about how he thinks 
of Adam’s historical sin as having 
actual consequences in the lives of 
the believers to whom he is writing. 
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Samotherium 
fossils and 
variation in the 
neck within 
the giraffe kind 
(Giraffidae) 


Jean K. Lightner 


| ord level summaries of sci- 
entific research often use catchy 
headlines and phrases to capture the 
reader’s attention, even if they are a 
bit misleading. Recently a summary 
claimed: “Fossil bones from extinct 
cousin reveal how giraffe got its 
long neck” and that “It has long been 
thought that the giraffe’s neck was a 
result of evolution, but fossil evidence 
had been lacking.”! The fossils don’t 
really tell us how the giraffe got its 
long neck, but the scientific study 
referred to does provide important 
information on how cervical vertebrae 
vary within the family Giraffidae. 
Since the giraffe, okapi, and bones 
from extinct members of this family 
are considered by creationists to 
belong to creatures from a single 
created kind, the types of differences 
identified are welcome information to 
help us understand how God designed 
creatures of this kind to vary.* 
Skeletal variation is common 
in mammals, even within a single 
species. In domestic pigs the number 
of thoracic and lumbar vertebrae can 
vary, and the underlying genetic basis 
of this variation is being uncovered. 
Yet it is far more common for the size 
and shape of vertebrae to vary. For 
example, variation in the vertebral 
processes of the cervical spine in 
horses has been described. In one case 
the variation was correlated to breed; 
in another it was correlated with the 
sex of the horse.* Also, some sheep 


(e.g. the Nubian breed) have large 
(interarcual) spaces between several 
cervical vertebrae.° 


The long-necked giraffe 


Despite its incredibly long neck, 
the giraffe has the same number of 
cervical vertebrae (seven) as nearly 
all other mammals.° The increase in 
length is primarily due to an increased 
rate of growth in that dimension of 
all its cervical vertebrae, most of 
which takes place after birth.’ These 
neck bones make up half the total 
length of the spinal column by the 
time the giraffe is full grown. There 
is some restructuring that appears in 
various regions of the spinal column 
too. The first thoracic vertebra 
bears similarities to the last cervical 
vertebra in other species. Additionally, 
the transverse processes are enlarged 
to support the modified muscles that 
support the neck.’ 

The only two species of the giraffe 
family that are alive today, the giraffe 
and the okapi, are on opposite ends of 
the spectrum when it comes to neck 
length. Based on fossil evidence it 
is suggested that the giraffe had an 
ancestor with a much shorter neck.’ 
The study highlighted by the popular 
level news release involved detailed 
study of fossil cervical vertebrae from 
Samotherium major, ‘an intermediate- 
necked giraffid’, and comparison of 
the measurements to those from the 
giraffe and okapi.'° 


Holding the head up high 


The authors address the position the 
neck is held at in the resting animal as 
it relates to the shape of the vertebrae 
and features of the skull. In some 
ruminants the head is held relatively 
horizontal, with the first cervical 
vertebrae (atlas, or C1) nearly the same 
level as the last (C7). This is seen in 
animals such as cattle and African 
buffalo. A semi-vertical position, 
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where the cervical vertebrae are held 
around a 45° incline, is seen in the 
okapi and various species of gazelle. A 
more vertical position, with a greater 
than 60° incline in the resting animal, 
is seen in the gerenuk (a long-necked 
species of antelope) and the giraffe. 
Skeletal features of S. major seem 
to be most similar to the latter based 
on certain features of Cl, C7 and the 
position of the palatine indentation 
(figure 1). Thus they conclude that 
S. major held its neck in a vertical 
position. 

There are other anatomical findings 
in S. major that are uncharacteristic 
of ruminants, namely a wedge shape 
of the cervical vertebrae as viewed 
from the side. Several muscles from 
the thorax insert in the caudal region 
of the cervical vertebrae, and the 
authors believe these regions are 
thicker in S. major to allow for a 
broader attachment. They feel this 
further supports their inference of a 
vertical position of the neck. S. major 
has other features not seen in either the 
giraffe or okapi. For example there are 
differences in the position of spinous 
process on C2 that may have allowed 
for more dorsal flexion of the head. 


Samotherium, fitting in between 


In the upper region of the spine 
(C2—C3; see figure 1) S. major has 
features that were a mosaic of okapi 
and giraffe characteristics. For 
example, the angle of the dorsal 
tubercle was similar to the okapi, 
while the angle of the spinous process 
was more similar to the giraffe. This 
pattern was seen for a number of 
other measurements in this region. 
In contrast, the more caudal cervical 
vertebrae (C5—C7) tended to be 
intermediate between the extant 
species. 

The authors discuss a previous 
study where it was found that the 
cranial region of vertebrae were 
lengthened in fossils believed to be 
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100 mm 


185 mm 


Figure 1. C1—C7 vertebrae (from top to bottom) of (a) Okapia johnstoni, (b) Samotherium major, and 
(c) Giraffa camelopardalis (figure 7 from Danowitz, Domalski, and Solounias'°). 


from giraffids with an intermediate 
neck length. The giraffe has length- 
ening in both the cranial and caudal 
aspects of its vertebrae. So in this 
characteristic, S. major is believed to 
have undergone the first of two steps 
in neck lengthening, lengthening of 
the cranial portion of the cervical 
vertebrae. 

While S. major is not considered 
a direct ancestor of the giraffe, it is 
exceptional in that an almost complete 
neck has been found. From the 
comparisons that have been made we 
can see that changes in neck length 
are complex and not just a matter 
of scaling. The extra length has 
implications for muscle attachments 
to adjust for the stress (extra weight 
with an increased moment arm) and 


changes in head carriage. Other body 
systems must adjust as well.!! 


Conclusion 


Evolution is often defined as 
change over time. Thus, evolutionists 
often point to changes within created 
kinds and claim it is evidence for 
evolution, the idea that all animals 
share common ancestry. In the case 
of the giraffe family, there certainly 
have been changes. However, they 
do not support universal common 
ancestry. Within kind changes require 
that there is design to allow for the 
body to change without destroying 
the animal. Changes in size, shape, 
and even number of vertebrae require 
both an animal designed with these 


CREATION.com 


skeletal features as well as design 
in the animal to allow for changes 
(e.g. so the muscles still attach well 
and are useful). It is consistent with 
an awesome Designer who created 
his creatures to reproduce and fill 
the earth (Genesis 1:22; 8:15—17; 
Isaiah 45:18), adapting to various 
environments as they did so. 
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Pluto's moons a 
big surprise! 
John G. Hartnett 


mM inner moons in the solar 
system keep one face pointed 
towards their central planet. This 
is claimed to have resulted from a 
gravitational tidal locking effect that 
is evidence for the very old age of the 
solar system (allegedly about 5 Ga). 
Due to the fact that the moons are not 
point objects, gravitational theory tells 
us ‘tidal friction’ causes the moons 
to eventually tidally lock to their 
respective planets after a long period 
of time, thus leaving one face of the 
moon always pointed at the parent 
planet. Therefore the moons rotate on 
their axis once per revolution around 
their parent planet. 


Spinning tops around Pluto 


But the animation referenced 
below,! which has come from NASA’s 
recent analysis of Pluto, shows that 
this certainly isn’t the case with the 
small moons of Pluto. They behave 
like spinning tops. In the illustration 
below, Pluto is shown at centre with its 
moons Charon, Styx, Nix, Kerberos, 
and Hydra. New analysis has found 
that the 4 smaller moons—Styx, 
Nix, Kerberos, and Hydra—rotate 
surprisingly rapidly as they orbit 
Pluto (now known as a dwarf 
planet) with its companion moon 
Charon. 

The small moons—Styx, Nix, 
Kerberos, and Hydra, in order 
of proximity to Pluto—all rotate 
much faster than the 20 to 38 days 
the moons take to orbit the Pluto- 
Charon system. Kerberos spins the 
slowest, once every 5.33 hours, 
whereas Hydra is the whirling 
dervish of the quartet, rotating 
once every 26 minutes.’ 

““These Pluto moons are 

essentially spinning tops, and 


that radically changes the way we 
understand the dynamics of how 
they operate’, planetary scientist 
Mark Showalter of NASA’s New 
Horizons mission and of the SETI 
Institute in Mountain View, Calif., 
told Eos ... ‘This is unlike anything 
we've seen elsewhere in the solar 
system’, he added. ‘No one has 
ever seen a moon (like Hydra) that 
rotates 89 times during a single 
orbit.” 

Prior to the New Horizons mis- 
sion it was believed, from Hubble 
Space Telescope images, that the 
moons’ orbits were chaotic. But from 
the data recorded by the Long Range 
Reconnaissance Imager camera 
on the New Horizons spacecraft 
during its fly-by of this system, it has 
been determined that the brightness 
variations from the moons show very 
clear signs of periodicity, revealing that 
the moons were not so much tumbling 
but spinning in a regular fashion, and 
much faster than anyone expected. The 
images also reveal that Nix is orbiting 
backward and on its side.' In addition, 
from the animation above, you may 
note that the spin axes of the moons 
are precessing, just like a spinning 
top. (Towards the end of the video one 
moon is illustrated with its spin axis 
precessing or rotating.) This usually 
indicates a recent disturbance. Could 
it mean a recent creation? 


Figure 1. Pluto/Charon and their moons (NASA/ 
JHUAPL/SwRI/Mark Showalter) 
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Challenge to 
uniformitarian theory 


And where does that leave 
the uniformitarian theory for the 
formation of the solar system? In 
big trouble, I suggest. Some ad 
hoc hypothesis must now be invented 
to explain this anomaly. Perhaps, 
they'll say, Kuiper Belt objects 
continually are disturbing the moons 
and thus have not allowed them to 
settle into tidally locked positions over 
the alleged billions of years since they 
formed. Or that these are planetoids 
captured by the dwarf planet Pluto 
more recently and hence have not have 
had time to lock up. But it will be more 
storytelling, for sure. Just wait for it! 

And Nix rotates retrograde— 
backwards—similar to the way the 
planet Venus orbits the sun. Nix is 
also on its side similar to the planet 
Uranus (which has a 97.77% tilt to 
the plane of the solar system). These 
are anomalies that are contrary to the 
uniformitarian principle of the solar 
system forming out of a nebula cloud 
of gas and dust.* In such a scenario all 
angular momentum is directed in the 
same plane. The angular momentum 
vector should be perpendicular to the 
plane of the alleged newly forming 
protoplanetary system. How can 
individual planets and moons spin 
retrograde? That would mean their 

angular momentum vector points 

in the opposite direction to the 
rest of the bodies. Also, of course 
there should really be little angular 
momentum in the outer planets as 
the sun allegedly spun up. But the 
opposite is needed, because the sun 
is observed to have relatively very 
little angular momentum. 
Consider our sun with a mass 
representing 99.86% of the mass of 
the solar system but only 4% of its 
angular momentum. The planets 
on the other hand have a total 
combined mass of only 0.14% of the 

mass of the solar system yet 96% 

of its angular momentum. Most 

of the angular momentum of any 
solar system must reside initially 
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in the central core of the collapsing 
cloud, which eventually becomes the 
star, according to the theory. Yet, 
after some time nearly all the angular 
momentum has to be transferred to 
the planets somehow. This is a huge 
problem for the theory.*>* 

Earth’s moon was created in a near 
perfect circular orbit and tidally locked 
for purposes of stability to Earth’s 
tides and other designed-for-life 
features. Any disturbance to the orbit 
or any notion that it could have been 
captured run counter to its observed 
near perfectly circular orbit. Likewise, 
planets with tidally locked moons were 
created that way, as well as retrograde 
motion like Venus’ spin. Naturalistic 
methods fail on all counts to account 
for such a feature. 

In the case of Pluto, the moons 
may be captured smaller Kuiper Belt 
objects. Pluto itself may be such, since 
it has a highly eccentric orbit, even out 
of the plane of the rest of the planets. 
And the high spin rates of its moons 
testify at least that such an event did 
not occur billions of years ago, else 
they would be tidally locked today. 

A created solar system, which is 
only 6,000 years old, is consistent 
with these observations. It is also 
consistent with tidally locked moons 
and anomalous rotation directions 
of some of the solar system bodies. 
Creation is a far simpler explanation 
for the formation of this system. 
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The 
uniformitarian 
puzzle of 
mountaintop 
planation 
surfaces 


Michael J. Oard 


lanation surfaces are a common 
feature across the earth.'? But 
secular researchers often find these 
surfaces perplexing because it is not 
unusual to find them at the top of 
rugged mountains (figure 1): 
“Extensive tracts of low-gradient 
topography in steep mountain 
ranges, either forming rangetop 
plateaus or terraced pediments on 
range flanks are widely distributed 
in mountain belts around the 
world.” 

Calvet et al.’s survey of these 
flat-topped mountains establishes their 
frequency across the globe.‘ Calvet et 
al. also point out that they are even 
found atop some of the most active 


and rapidly eroding mountains on the 
planet. 


Uniformitarian scientists 
cannot explain 


What makes these planation 
surfaces so puzzling for uniformitarian 
scientists is that they are not currently 
forming and their past formation 
appears to be independent of variables, 
such as rock lithology and the tilt of 
sedimentary rocks.’ The authors admit 
they cannot explain these mountaintop 
planation surfaces: 

“Such low-gradient features are 
enigmatic given that an expected 
>50% of total denudation and 40% 
of chemical denudation occur on 
the steepest ~10% of the Earth’s 
continental surface, i.e., mainly in 
mountains ... . This would suggest 
that the chances of survival of 
planar landforms in mountain 
environments are slim.”° 


Some ideas rejected arbitrarily 


It is interesting that although the 
secular scientists cannot explain 
planation or erosion surfaces, they 
are not open to the possibility that 
this could be a signature of a global 


Figure 1. Gypsum Mountain, north-west Wind River Mountains, Wyoming, USA. The strata dip to 
the west at about 40°, but they have been planed flat. 
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flood. They reject my explanation 
simply because I am a creationist: 
“(note; here we ignore creationist 
views of planation surfaces, e.g. 
michael.oards.net/)”.° They also 
reject the explanation provided by 
Ollier and Pain, apparently because 
Ollier and Pain do not fully accept 
plate tectonics.’ Ollier and Pain believe 
strata were first folded, then planed 
in the Miocene, the early part of the 
late Cenozoic, and then were uplifted 
globally during the Pliocene and 
Pleistocene, the very late Cenozoic.® 
Accordingly most of the planing was 
done before mountain formation. 


Planation surfaces and 
pediments carved by 
Flood runoff 


Ollier and Pain’s explanation of 
the event sequence for the formation 
of mountaintop planation surfaces is 
generally correct, but they are unable 
to keep planation surfaces from 
eroding over millions of years, making 
it likely that their understanding of 
the timeframe is wrong. Calvet et al.’s 
argument is weaker than that of Ollier 
and Pain, because with no clear way 
to connect planation surfaces in their 
framework to a single event, or even a 
single suite of causes, they are forced 
to resort to unknown ‘case-by-case 
conditions’ to explain the phenomena 
they observe.’ They truly have no idea 
how to explain mountaintop planation 
surfaces. 

The fundamental problem for both 
Ollier and Pain and Calvet ef al. is 
deep time. Eons of time attenuates 
the link between causes and effects so 
much that it’s practically impossible 
to establish causal links between 
observed effects. The Flood, however, 
is a specified event in which the 
duration is sufficiently short to enable 
the investigator to posit plausible 
causal links in observed geological 
phenomena and their relationships, 
and an adequate cause for the 
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phenomena we see. In other words, a 
plausible cause-effect narrative has a 
better chance of being constructed in 
the context of Noah’s Flood.'° 

In the case of mountaintop plana- 
tion surfaces, they are best explained 
as a function of the Recessive Stage of 
the Flood. During Flood water runoff, 
the continents and mountains rose 
with much erosion.'*"! It is expected 
that during uplift rapid currents would 
plane the top of the rocks by erosion. 
Continued uplift and channel erosion 
would divide large planation surfaces 
into isolated remnants near the tops 
of the mountains At lower elevations 
this erosion would divide the planation 
surfaces into large areas, such as 
plains or plateaus, depending upon the 
amount of uplift. The major planing 
episodes would have happened during 
the Abative or Sheet Flow Phase of 
the Flood.” 

As mountains and plateaus rose 
above the Flood water, the water was 
forced to channelize down valleys. 
Within mountain valleys, fast flow 
toward the sinking ocean basins 
created planation surfaces along 
the edge of the mountains, called 
pediments.'*'? The planation surfaces 
and pediments still exist because there 
was insufficient time for erosion to 
destroy these features, especially in 
arid to semi-arid areas. The lack of 
erosion provides another piece of 
evidence that deep time is an invalid 
construct, and that planation surfaces 
are very young. 

Ollier and Pain would date the 
mountaintop planation surfaces as mid 
Cenozoic. Calvet and colleagues would 
also date them as mostly Cenozoic: 
“The presence of erosion surfaces in 
many mountain ranges of Cenozoic 
age raises issues [emphasis added]”.4 
Given this designation, in the biblical 
framework the great mountain uplifts 
and planing occurred in the last half 
of the Flood during Flood runoff" or 
in the Recessive Stage.'° This would 
indicate a largely late Cenozoic Flood/ 
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post-Flood boundary in areas with 
planation surfaces and pediments, 
assuming the geological column for 
sake of discussion. 
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The origin 
of meteorite 
chondrules 


Michael J. Oard 


Mens: are claimed by secular 
scientists to be the rocky 
debris left over after the formation 
of the solar system. Chondrites, stone 
meteorites, represent 85% of the rocks 
that fall on the earth; the remaining 
15% mostly are iron meteorites. 
Uniformitarian scientists believe the 
inner four rocky planets of the solar 
system, including the earth, were 
formed largely or totally of chondritic 
rock. That is one reason for the intense 
study of chondrites. 


Naturalistic origin of chondrites 
not even in sight 


There are a number of problems 
with the secular understanding of the 
origin of chondrites. First, they cannot 
be observed forming today. Therefore, 
all ideas on the origin of chondrites go 
against the uniformitarian principle 
of ‘the present is the key to the past’. 
This is also true of all other ideas 
of origins in the solar system and 
universe.'* Of course the researchers 
claim conditions were unique 4.5 
billion years ago, so that solar system 
formation just happened to form.’ 
But even with the special ‘back then’ 
conditions, there are other problems. 

A second issue is the temperature 
necessary for meteorite and/or planet 
formation. 

“But meteoriticists have been hard 

pressed to come up with enough 

energy even then to rapidly heat 

rocky dust to 1600 kelvin or more 

and melt it into globules. The nebula 

at the time was merely warm—at 
most several hundred kelvin,”! 

Globules need to be melted 

in order to form chondrites. One 


Figure 1. A 4.6 x 3.8 cm cross section of the Gujba meteorite found in Nigeria showing abundant 
chondrules (white spheres) 


researcher was able to come up with 
14 heating mechanisms for dust, which 
brings up a second problem, that such 
ideas cannot be tested: 
“None [of the 14 heating mech- 
anisms], Rubin noted, struck astro- 
physicists as particularly plausible. 
... ‘There are a lot of models out 
there, but I’m not sure how you can 
really test them ... .””! 
Evolutionary scientists have a 
number of hypotheses, but they need 
to consider whether their ideas make 
sense and whether they can be tested. 
A third problem is the origin of 
chondrules within chondrites, the 
melted globules, which range in 
size from a few micrometres to a 
centimetre (figure 1). Chondrules 
are composed mostly of the silicate 
minerals olivine and pyroxene, 
thought to be common mantle rocks 
of the earth, embedded in a smooth 
matrix. Chondrules 
“’.. form as molten or partially 
molten droplets in space before 
being accreted to their parent 
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asteroids. Chondrules are 

believed to have formed by a rapid 

(flash) heating (within minutes 

or less) and melting of solid dust 

aggregates of approximately Solar 
composition under temperatures of 

about 1000 K.”* 

So, chondrules are believed to 
have been rapidly heated, anywhere 
from 1,000 to 1,600 K, and became 
molten before incorporation into its 
parent asteroid. Some chondrules have 
textures that show rapid cooling from 
a molten mass. Needless to say, such 
processes are beyond experimentation 
and testing. 

An analysis of the chemistry, rock 
types, and isotopes reveals additional 
problems. Chondrules are quite diverse 
with four groups and 12 subgroups. 
There is no ‘normal’ type of chondrule, 
making it virtually impossible to 
come up with a uniform origin 
model. They have also retained their 
‘volatiles’. Volatiles are those elements 
or minerals that are more easily 
vapourized. Why should chondrules 
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contain volatiles if they melt at hot 
temperatures? Moreover, researchers 
conclude that some chondrules must 
have been ‘remelted’ or partially 
‘remelted’. 
Because of the huge challenges for 
a naturalistic origin for chondrules, 
the origin of chondrites is a major 
mystery for astronomical science: 
“Blobs called chondrules in the 
fabric of rocks from space have 
long baffled scientists. A new idea 
may shed light on their origins, 
but some experts have given up 
hope. ... How would you like your 
decades of research on a field’s 
central problem to be summed up 
by the statement that ‘these objects 
remain as enigmatic as ever?’”! 
These challenges are better 
explained by God creating the solar 
system in a very short time, as 


described in Genesis. 
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Changing- 
look quasars: 
how do they fit 
into a biblical 
creationist 
model? 


John G. Hartnett 


uasars are very high redshift 

(figure 1) astronomical objects 
with broad emission line (BEL) 
spectra. The latter is very different 
to that in the usual ‘normal’ galaxies. 
This means the objects’ redshifts and 
BEL spectra can be used to identify 
them. And because of their high 
redshifts they are assumed to be very 
distant, very luminous active galaxies 
with super-massive black holes at 
their hearts, powering them to emit 
prodigious amounts of radiation over 
all wavebands of the electromagnetic 
spectrum. 

Most of the high redshift objects 
in the universe are quasars. The 
redshifts of galaxies and quasars 
when interpreted within big bang 
cosmology—the greater the redshift 
the greater the distance—means that 
the most distant objects are seen at a 
time when the universe was youngest.’ 
Following big bang thinking, quasars 
are then considered to be just galaxies 


in some early stage of development— 
back closer in time to the big bang— 
than the usual spiral and elliptical 
galaxies we might see with much lower 
redshifts. The quasar 3C 273, shown 
in figure 2, the first to be identified 
(discovered in the early 1960s by 
astronomer Allan Sandage), has been 
shown to reside in a giant elliptical 
galaxy in the constellation of Virgo. 
According to standard cosmology, 
its redshift puts it at a distance of 2.5 
billion light years from Earth. 


Quasar to galaxy transitions 


According to the big bang theory, 
how long should a quasar remain 
in the form of a quasar before 
transitioning into a normal galaxy 
and how long should that transition 
take? Quite obviously the answer to 
that question depends on one having a 
correct understanding of what quasars 
actually are and an accurate model 
describing their evolution. It would 
be no underestimate to state that an 
accurate model for galaxy formation, 
let alone a transition from a quasar 
to a normal field galaxy, is far from 
being known. The formation of a 
galaxy alone requires the invoking of 
a very large dark matter content and 
often ‘jumping over’ the important 
details of star formation just to obtain 
something that looks like a galaxy 
This means there are physical laws 
in this universe that create barriers in 
computer simulations preventing the 
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Figure 1. Spectra of quasar 3C 273 compared to the star Vega. Spectral lines are shifted towards the 
red end of the spectrum, from which its distance is determined using the standard LCDM cosmology. 
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Figure 2. The quasar 3C 273, which resides 
in a giant elliptical galaxy in the constellation 
of Virgo 


formation of stars and hence galaxies. 
It is these that must be ‘jumped over’ 
in order that the simulations may 
proceed.” 

We can assume that quasars have 
masses comparable to that of most 
galaxies. From that it follows then 
that naturalistic changes—that is, 
uniformitarian changes—can be 
expected to be of the order of one 
billion years.* Without any real model 
for the changes expected in quasars, it 
may not be too unreasonable to expect 
any changes in their luminosity to be 
over uniformitarian timescales, and 
fuelled by growth of their super- 
massive black holes, as some propose. 

By contrast, according to the 
Genesis | narrative, God took one 
24-hour day to create all astronomical 
objects, therefore we expect at creation 
that the youngest sources (which could 
include quasars) have very quickly 
changing observable features, such 
as luminosity. Yet very rapid changes, 
even down to timescales of days and 
weeks, in the observed luminosity of 
quasars have been recorded.** One 
suggestion is that those variations 
are caused by microlensing® and 
another is obscuration by dust, but 
these mechanisms are considered 
to be too long.’ Another is the rapid 
consumption of a passing star or gas 
and dust by the central supermassive 
black hole. Such proposals are offered 
because changes on such short 
timescales are not expected from the 


growth of the alleged supermassive 
black holes at the heart of the quasars. 


Changing-look quasars 


Now we read in an online news 
report® that astronomers think 
have detected a dozen quasars in a 
disappearing act—the so-called 
‘changing-look quasars’. Or they have 
been caught transitioning into their 
quiescent and dimmer counterparts— 
galaxies with starving black holes 
at their cores. This fact has left 
astronomers asking whether these 
objects are shutting down permanently 
or simply flickering out for the time 
being. 

“Last year Stephanie LaMassa 

from NASA Goddard Space Flight 

Center (then at Yale University) 

discovered the greatest change 

in luminosity ever detected in a 

quasar. She was digging through 

data from the Sloan Digital Sky 

Survey when she found that a 

quasar had dimmed in brightness 

by a factor of six in just 10 years. Its 

spectrum changed, too, from that 

of a classic quasar to a regular 
galaxy [emphasis added].””* 

Because astronomers believe 

in the very long timescale big bang 
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paradigm they are forced to suggest any 

rapid dimming in the luminosity of any 

quasar must be either a transient effect 

or the very rare chance of observing 

the fuel exhausted from a supermassive 

black hole. One report states that: 
“Astronomers can’t find any sign of 
the black hole at the center of the 
quasar SDSS J1011+5442, and they 
couldn’t be happier.” 

In the case of this quasar (see 
figure 3) it is alleged that: 

“.. over the past ten years, it 
appears to have swallowed all 
the gas in its vicinity. With the 
gas fallen into the black hole, 
astronomers from the Sloan Digital 
Sky Survey (SDSS) were unable to 
detect the spectroscopic signature 
of the quasar, which now appears 
as an otherwise normal galaxy 
[emphasis added].’”’ 

The dimming was very sig- 
nificant and now appears like a normal 
galaxy. 

“<The difference was stunning and 
unprecedented,’ said John Ruan of 
the University of Washington, lead 
author of a related paper ... . ‘The 
hydrogen-alpha emission dropped 
by a factor of 50 in less than twelve 
years, and the quasar now looks 
like a normal galaxy. The change 


Figure 3. The image shows an artist's impression of the ‘changing-look quasar’ as it appeared in 
early 2015. The glowing blue region shows the last of the gas being swallowed by the central black 
hole as it shuts off. The spectrum is the previous one obtained by the SDSS in 2003. (Credit: Dana 


Berry/SkyWorks Digital, Inc.; SDSS collaboration). 
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Figure 4. Arp's model of ejection of quasars from active 
parent galaxies and their eventual change to normal 
galaxies. Reproduced from Hartnett"! after Arp's original 


redshift objects with BEL 
line spectra to the usual 
field galaxies with much 
lower redshifts and typical 
spectra. This is illustrated in 
figure 4. Quasars are ejected 
in opposite directions from 
the nucleus of an active 
galaxy and over time they 
change their internal state 
including redshift, which 
decreases with finite discrete 
steps towards the commonly 
observed low redshift in field 
galaxies. Thus quasars and 


in his book Seeing Red. 


was so great that throughout the 
SDSS collaboration and astronomy 
community, the quasar became 
known as a ‘changing-look quasar’ 
[emphasis added].”” 

However, one of the newly 
discovered, rapidly dimming quasar 
did re-brighten. 

“And one of the 12 newly discover- 
ed objects did not just disappear 
but reappear [sic]. Krolik thinks 
that this lonely quasar blazed back 
into existence for the same reason 
that it flickered out: a variation in 
the gas and dust flowing onto the 
black hole [emphasis added].”* 

Certainly it is possible that the 
standard interpretation for quasars as 
AGNs" powered by a super-massive 
black hole is one possible explanation. 
The next step then will be to see if any 
of the other newly discovered dozen 
or so quasars re-brighten over the 
coming years. 


A different explanation 


A different explanation is one 
consistent with the work of the late 
Halton Arp" where he suggested 
that quasars are born from the hearts 
of active parent galaxies. Over 
time, which he had no measure of, 
the ejected quasars transitioned 
from active, highly luminous, high 


14 


active galactic nuclei become 
normal galaxies. 
Apparently the idea that 
quasars or active galactic nuclei could 
become inactive is not controversial 
in the big bang universe. But the 
expected timescale is not less than tens 
of thousands of years. What LaMassa 
and her colleagues doubted was that a 
quasar could go from active to inactive 
in just 10 years. But this is what these 
newly discovered, rapidly dimming 
quasars have established. Rapid 
changes in the emission properties of 
the quasars, on timescales very much 
in line with a creation scenario, are 
observed. Even their spectra changing 
from that of a classic quasar to a 
regular galaxy.’ 


A biblical creation explanation 


So this discovery is consistent with 
a creation scenario where we expect 
processes in astronomical sources to 
be well less than 7,000 years. In the 
case of a creation process of galaxies 
formed from AGNs—the parent 
galaxies—and the ejected galaxies 
in the form of quasars, it would be 
essential that the quasars (at least 
some of them) have changed to normal 
galaxies in a period less than the time 
since Creation, that is less than about 
6,000 years. 

However, it is also expected that 
many galaxies were created in their 
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current forms, but if Arp’s evidence 
for quasars and active galactic nuclei 
transitioning to normal galaxies is 
correct, then this is what would be 
expected in the biblical Creation 
model. Here we have an opportunity 
to see if these rapidly dimmed quasars 
remain dim or re-brighten. Time will 
tell. 
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Vitalism dusted-off as a 
‘solution’ to evolution's 


fatal problems 


Evolution 2.0: Breaking the 
Deadlock Between Darwin 
and Design 


Perry Marshall 
BenBella Books, Dallas TX, 2015 


John Woodmorappe 


uthor Perry Marshall comes 

from an unusual background, for 
someone who studies evolution-related 
issues. He is not a biologist; however, 
his bibliography shows that he has an 
extensive knowledge of biology. In 
addition, he has tested his knowledge 
in online debates with evolutionists. 

The author is a computer specialist 
who specializes in coded information. 
He gives many examples of coded 
information in this book, and does 
so in a lucid manner. Language is a 
form of code. Computers obviously 
depend upon code. DNA contains 
code. Marshall emphasizes the 
inability of biological information to 
arise spontaneously. 

In a somewhat dramatic way, the 
author warns that the reader will be 
made uncomfortable by reading this 
book— be he an evolutionist or a 
creationist. As soon becomes evident, 
the drumbeat is unwarranted. 

It soon becomes obvious to the 
informed reader that Marshall 
gives too much credit to certain 
developments of evolutionary theory, 
most of which are mundane, most of 
which have been known for a fairly 
long time, and none of which, upon 
close examination, substantially 
enhance the evidentiary basis for 


presumed molecules-to-man evolution. 
This includes such phenomena as 
transposons, gene duplications, 
hybridization, epigenesis (neo- 
Lamarckism), horizontal gene transfer, 
accelerated mutation rates, and rapid 
speciation. 

Marshall was once a young-earth 
six-day creationist (pp. 190, 248, 265). 
He now rejects creationism in large 
part because of what he thinks is 
the overwhelming evidence for 
an old earth. However, nowhere in 
the book does he show any hint of 
understanding the flaws of long-age 
dating methods or the evidences for 
a young universe. He now accepts 
evolution, while professing to be open 
minded to Divine intervention. It turns 
out, however, that he is holding to a 
confusing and contradictory mixture 
of evolutionary and teleological 
concepts. 


God or no God? 
Straddling the middle 


Marshall takes a “pox on both your 
houses” approach towards both hard- 
nosed evolutionary atheists, and 
creationists as well as proponents of 
ID (Intelligent Design). He quips: 

“The neo-Darwinists deny purpose, 

even though their language drips 

with purpose-laden terms like 

‘selfish genes’. They criticize young 

earth creationists for insisting the 

Earth only appears to be millions 

of years old ... yet they claim that 

living things only appear to be 
purposeful. What’s the difference 

[emphasis in original]?” (p. 246). 

However, informed YECs deny 
that the earth appears that old; age 
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Respond, criticize, an 
—JUSTIN BRIERLEY, host, 


Breaking the Deadlock Between 


DARWIN and DESIGN 


has no appearance per se, but is the 
interpretation of certain appearances. 

Marshall faults evolutionists for 
glossing over the insurmountable 
problems involving the supposed 
spontaneous origin of biological 
information. At the same time, he 
accuses ID proponents of being too 
quick to invoke a Designer. 

In essence, Marshall believes that 
both sides are non-objective when 
dealing with God. One side invokes 
God for unsolved mysteries, while 
the other side discounts Him out of 
hand. Thus, to Marshall, the ‘god of 
the gaps’ has an evil twin, “God had 
nothing to do with it”. 

Pointedly, the author rejects the 
standard ‘scientific’ position that God 
is outside of the realm of science. He 
comments: 

“Every philosopher knows science 

cannot prove God. Hopefully, 

most scientists know this, too. 

But science’s intrinsic limitations 

don’t mean that God doesn’t exist 

... . Since science always relies on 

philosophical and metaphysical 

assumptions that lie outside of 
science, it is intellectually dis- 
honest to ban debates about God 
and origins from the classroom 
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just because God cannot be sci- 

entifically tested” (p. 75). 

Marshall believes that God and 
evolution can be reconciled if only both 
sides simultaneously embrace God and 
naturalistic processes, while letting free 
inquiry determine the limits of both. 
He elaborates: 

“Tf, however, we take ‘Designer’ 

to be an ultimate explanation, with 

an unknown number of layers in 
between, then both nature and 

God receive their due respect. 

Science is freed from the corset of 

reductionism, and scientists gain 

greater reasons to pursue ambitious 
research programs [emphasis in 

original]” (pp. 213-214). 

The foregoing sounds nice, but 
really offers nothing different from 
what is already going on anyway. 
The ID proponent generally believes 
that most of the layers of naturalistic 
explanations, for once-mysterious 
biological phenomena, are already 
known. For this reason, a designer is 
not a ‘god of the gaps’ copout.! Instead, 
the designer is a viable explanation 
for the remaining crucial biological 
mysteries, such as the origin of life. The 
evolutionist, on the other hand, believes 
that all the layers will eventually prove 
to be naturalistic, and so the Intelligent 
Designer is, or will be, squeezed out 
of existence. 

Finally, Marshall’s formulation turns 
out to be a tautology, and a trivial one at 
that. If ‘designer’ just means ‘ultimate 
explanation’, then, by definition, the 
‘designer’ must exist. Whatever made 
the universe is the ‘designer’. To the 
evolutionist, the ‘designer’ is nothing 
more than the blind evolutionary 
process itself. In fact, Marshall’s 
formulation turns out to be identical to 
the parallel redefinition of God, only 
using different words. If ‘God’ means 
ultimate reality, then, by definition, 
‘God’ must exist. If a Supreme Being 
exists, and made the world, then He is 
the ultimate reality, and He rightly is 
called God. However, if naturalistic 


evolution is ultimate reality, then, by 
definition, naturalistic evolution is 
‘God’. 


‘Bad design’ in nature? 


The author adopts a middle view 
on so-called suboptimal structures. 
On one hand, he provisionally accepts 
certain suboptimal structures, and 
adheres to the premise that the 
evolutionary process makes designs 
that are, in his words, ‘best guesses’. 
On the other hand, he realizes, from 
personal experiences that he elaborates 
on, that “Designs always have delicate 
tradeoffs” (p. 231). 

Pointedly, Marshall chides 
evolutionists for their intellectual 
hubris in their dysteleological argu- 
ments. He warns that: 

“But human beings must be very 

careful not to proudly assert that 

we could ‘obviously do better’. 

We don’t know that. We do not 

understand what’s involved in 

designing an eye because we’ve 
never built one. (Or, actually, we 
have, and they’re all inferior.) If 

you lose your eye, there’s not a 

single scientist in the world who 

can build you a new one. Especially 
not arrogant speculators who try to 
tell you why the design of the eye 
is ‘pathetic’. If I were selecting an 
eye surgeon, I’d look for one who 
has deep respect for the human 
eye, not disdain for it. How about 
you?” (p. 231). 


Defending evolution on 
dubious grounds 


The author is enamored with the 
‘shared mistakes’ argument involving 
human and ape _ pseudogenes. 
In doing so, he shows not a hint 
of understanding of alternative 
explanations for this fact,” or of recent 
discoveries of functionality among 
pseudogenes. 
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Some of the author’s ideas appear 
to elevate relatively unimportant 
phenomena into ones of great 
(imagined) evolutionary significance. 
For instance, the author brings up 
rapid speciation. However, this is an 
example of ‘horizontal’ variation and 
not the origin of biological novelty. 
Informed creationists, both before and 
after Darwin, accepted speciation, 
so it’s hardly a unique evolutionary 
insight. Much the same applies to 
hybridization. 

Now consider epigenesis, which 
is also called neo-Lamarckism, 
and which involves the parents’ 
transmission of traits to their 
descendants outside of the trans- 
mission of genes. As an example of 
epigenesis, Marshall cites the Dutch 
parents who, having starved during 
the German occupation in WWII, 
had children that were smaller in 
size. However, it is unclear how many 
different traits can be transmitted 
through epigenetic processes, and 
for how many generations this extra- 
genic inheritance can be operative. 
In addition, if the real issue is not 
‘survival of the fittest’ but ‘the arrival 
of the fittest’, then the exact mode 
of transmission, from generation to 
generation, is of little importance. 
Most important of all, it is unclear if 
epigenesis plays any significant role 
(or any role at all) in the supposed 
spontaneous origin of biological 
information. 

Much of the author’s reasoning 
does not solve evolutionary problems, 
but rather begs the question. As a 
classic example of question-begging, 
think of the ‘solution’ to origin-of- 
life problems that posits that life 
arose on another planet. To say that 
the origin-of-life mystery is solved 
by its appearance on another planet 
begs the question about its origin on 
that planet. In assuming what it needs 
to demonstrate, it only relocates the 
problem from Earth to another planet. 
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Marshall does not 
bring up the foregoing 
argument. However, he 
engages in analogous 
forms of question-begging 
and problem-relocation 
pro-evolutionary argu- 
ments. Let us consider 
some of them. 

The author accepts, space 
with not so much as a 
glimmer of questioning, 
the serial endosymbiosis 
theory. According to this 
theory, for example, the 
mitochrondrion was once 
a stand-alone cell before 
it became engulfed by 
the bacterial cell, and 
relegated to its present 
role of a “powerhouse” 
organelle. However, this raises the 
question about how even the stand- 
alone mitochrondrion originated. 

Now consider gene transfer in 
bacteria. Marshall claims that this 
shows how rapidly evolution can 
occur, as, for example, the emergence 
of ‘superbugs’ that are resistant to 
antibiotics. It does not. The capability 
to resist certain antibiotics is not being 
created: it is merely being ‘passed 
around’ from one bacterial cell to 
another. The author’s contention begs 
the question about how the resistance 
to antibiotics originated. 

Marshall repeats the argument 
that the bacterial flagellum is not a 
compelling example of irreducible 
complexity, as the bacterium could 
have imported much of the ‘machin- 
ery’ from other bacteria, using 
processes comparable to horizontal 
gene transfer. However, this only 
relocates the problem, and begs 
the question on the origin of this 
‘machinery’ itself. 

The author brings up gene 
duplication as a factor in evolution. 
However, this begs the question about 
how the original gene arose in the 
first place. 
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Figure 1. Bacterial flagellum 


What is a mutation? 


Marshall appears to think of a 
mutation as the change of a single 
nucleotide in the DNA molecule. 
Labouring under this misconception, 
the author expresses wonder at 
genomic changes caused by trans- 
posons, gene duplication, etc. Far 
from being some kind of new or game- 
changing fact, as Marshall seems to 
think, these have been known by 
evolutionists for decades. Nor do they 
render obsolete the neo-Darwinian 
synthesis: they merely expand its 
scope. Finally, they do not solve the 
central problem of al/ evolutionary 
theories, which is the origin of novel, 
functioning biological systems. 


Conflating non-randomness 
with intentionality 


The author’s thinking, while super- 
ficially impressive, appears to be a 
confusion of distinct phenomena. Let 
us first define some terms to make 
this clear. 

Randomness simply means having 
an equal probability. For instance, 
suppose that a bag contains 851 
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beans, and a person is 
asked to blindly pick one 
bean out at random. If his 
choice is truly random, 
then each bean has an 
equal probability of being 
picked; that is, 1 chance 
in 851. However, what if 
the person, unwilling to 
possibly spill some beans, 
is disinclined to bury his 
hand deeply in the bag? 
Beans near the top of the 
bag now have a relatively 
high probability of being 
chosen, while those near 
the bottom have almost 
zero probability of being 
chosen. His choosing of a 
bean is now clearly non- 
random. 

To distinguish non-randomness 
from intentionality, let us consider 
another scenario. This person (still 
disinclined to reach for the bottom 
beans) has a preference for beans that 
are rough to the touch. His choice 
is therefore now governed not only 
by non-randomness but also by 
intentionality. 

As intentionally becomes a sus- 
tained behaviour, it grades into 
teleology. Teleology means a goal- 
oriented intentionality, an intent- 
ionality that has a pre-determined 
outcome. Let us suppose that this 
sameperson picking out the beans is 
determined to remove as many rough- 
skinned beans as possible. His choice 
of beans is not only non-random, and 
not only governed by intentionality, 
but is unmistakably teleological in 
nature. 


The intentionality of evolution? 


The author speaks of classical neo- 
Darwinism thought largely in terms 
of random mutations. He argues the 
fact that mutations are non-random. 
However, this means little, and 
confuses the issue. It would be better 
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to think of ‘intentional’ mutations. His 
confusion is evident by his conflation 
of the two, as he writes, “Mutations 
aren’t random; they’re goal directed” 
(p. 259). How so? One must not 
confuse outcomes with intentionality, 
but that is what Marshall appears to 
be doing. 

Let us illustrate the author’s 
confusion, of outcome and intent- 
ionality, by considering gravity. We 
could say that gravity prevents the 
earth itself, earth’s objects, and the 
earth’s atmosphere, from uselessly 
drifting off into interstellar space. 
While this is an outcome, it is not 
intentionality. Gravity has no way 
of ‘knowing’ that its operation is 
in any way related to its Earth- 
preserving effects. Thus there is no 
way that gravity is acting according 
to intentionality. In addition, if 
one does not believe in God, one 
cannot suppose that gravity came 
into existence because of someone’s 
intention of maintaining a functional 
earth. 

Marshall seems to misunderstand 
retrotransposition as some kind of 
intentional process which operates 
according to the needs of the 
organism. It does not. It merely 
enhances variability, which allows 
natural selection to act on a larger set 
of mutational ‘trials’. 

In like manner, Marshall seems to 
think that accelerated mutation rates 
are teleological. They are not. They are 
simply the outcome of environmental 
stressors acting on the genome. They 
do not have intentionality, as they have 
no way of ‘knowing’ that organisms 
are now facing increasing challenges 
owing to the stressful environment. 

There is no evidence, certainly 
none supplied by the author, that 
‘intentional’ mutations exist. Finally, 
Marshall demolishes his own 
argument as he makes the following 
revealing statement, “Factors we don’t 
yet understand influence mutation 
rates of cells, and mutations maximize 


the changes of survival” (p. 111). 
Since, and by his own admission, 
we do not understand the causes of 
mutation rates, then most certainly 
we cannot even begin to suggest that 
they are intentional in any way—even 
if they theoretically could be! 


Vitalism making a comeback? 


Author Perry Marshall flirts with 
a teleological conception for the 
presumed disappearance of legs in the 
course of whale evolution (figure 1). 
He suggests that the (alleged) retention 
of the ability of the whale genome to 
encode for legs implies either (or both) 
the fact that the presumed vestigial 
bones still serve a function, or that 

“.. the adaptive program was 

trying to hang on to valuable 

inventory. It seemed almost ... 
conservative. As though it knew it 
might need those legs sometime in 
the future, and so resisted deleting 

them” (p. 15). 

This is evolutionistic teleology 
with a vengeance! 

The author is reviving century- 
old discredited ideas. Bergsonism, or 
vitalism, posits that living things have 
some kind of ‘drive’, or predetermined 
‘plan’, to evolve, and to evolve towards 
certain pre-specified outcomes. His 
idea would only make sense if the 
processes which govern the expression 
of whale genes had some mysterious 
way of predicting the descendant- 
whales’ needs in the distant future, 
and then had some way of conduct- 
ing themselves according to these 
foresights! 


Introduction to coded 
information 


The author utilizes his background 
in computers to illustrate how codes, 
and coded information, work. Coded 
information uses a language called 
ASCII. In ASCII, the letter ‘A’ is 
encoded by ‘1000001’. When one 
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presses the letter ‘A’ in the keyboard, it 
is encoded as ‘1000001’. The computer 
then decodes the ‘1000001’, and the 
letter ‘A’ is displayed on the screen. 

In like manner, the DNA contains 
code. GGG (guanine-guanine- 
guanine) is not the amino acid glycine. 
It is encoded information for the 
ribosomes to add glycine at that spot 
in the encoded protein. Before that, 
the coded information is encoded into 
messenger RNA, and then decoded 
using matching transfer RNA to make 
the amino acid glycine. In other words, 
GGG are symbolic instructions to 
make glycine. In addition, in those 
parts of the DNA molecule that are not 
involved in protein synthesis, GGG 
does not mean glycine, and may mean 
something different, or even nothing 
at all. 


Biological encoding and the 
origin of life 


Basing his thinking on his 
background in computer information 
systems, notably the role of codes, 
Marshall is mercilessly critical of 
evolutionary origin-of-life hypotheses. 
He writes: 

“Tn this book, I do not even con- 

sider the question of what kind 

of process it might have taken to 
physically build even a ‘simple’ cell 
with enough parts to function. All 
cells have hundreds of thousands of 
moving parts. I have attempted only 
to consider the question of how the 
instructions for the daughter cell 
got into the DNA, and how the 
language for those instructions 
was formed. Answers to even that 
simple, obvious question proved 

elusive” (p. 179). 

The author then focuses on the 
specifics of how evolutionistic origin- 
of-life ideas utterly fail to explain the 
presumed spontaneous origin of coded 
information. For example: 

“Many books and papers on 

the Origin of Life only discuss 
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the assembly of the chemicals 
themselves. Nothing we know 
about chemicals tells us where the 
codes come from” (p. 181). 

“A code will only function in the 
context of an encoder and decoder. 
Plus, amino acids aren’t code. A 
string of nucleotides all by itself 
is not a code. Chemicals all by 
themselves don’t communicate. 
No one has ever demonstrated 
that chemical reactions alone can 
generate codes ... . Without code 
there can be no self-replication. 
Without self-replication you can’t 
have reproduction. Without repro- 
duction you can’t have evolution or 
natural selection” (p. 182). 

“Codes are not matter and they’re 
not energy. Codes don’t come from 
matter, nor do they come from 
energy. Codes are information, and 
information is in a category all by 
itself” (p. 187). 


The untenable RNA-only 
biological world 


Marshall is unsympathetic to the 
evolutionist speculation that RNA 
came first, and that DNA was a later 
evolutionary add-on. He comments: 

“There are problems with the 

RNA world hypothesis: (1) many 

scientists believe RNA is too 

complex to have arisen without 
the presence of the very same life 
forms it is believed to have created; 


(2) RNA is inherently unstable, so 
even if it did arise, it wouldn’t last 
long without a cell to protect it; (3) 
catalysis of chemical reactions is 
seldom observed to occur in long 
RNA sequences only; and (4) the 
catalytic abilities of RNA are 
limited. The RNA world hypothesis 
doesn’t actually solve the chicken- 
and-egg problem of RNA and 
proteins: You need RNA to produce 
proteins, and you need proteins to 
build the machinery to read the 
RNA in the first place” (p. 181). 


The Second Law of 
Thermodynamics 


Although Marshall does not 
mention the Second Law of Thermo- 
dynamics by name, he alludes to 
the fact that it virtually prevents 
the spontaneous origin of biological 
information. Pursuing his earlier 
example of computers further, Mar- 
shall adds that 

“Nothing we presently know in pure 

physics or chemistry explains the 

origin of these cellular engineering 
capabilities. We don’t know how 
cells make choices. If the universe 
booted up the first cell without 
the action of a designer, then 
the universe itself must possess 
directional qualities that nobody 
yet comprehends. Humans make 
machines. To date, we’ve never 
made self-replicating machines. 


Figure 2. The so-called vestigial leg bones in the whale 
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The closest we’ve come is computer 
viruses. But what if someone 
built a computer that reproduced 
other physical computers? What 
if someone wrote a computer 
program that got better and better 
with time, all by itself? What if 
Bill Gates started with DOS and we 
got the latest version of Windows 
without any human programmer 
ever having to write a line of code? 
That would be pretty impressive, 
wouldn’t it? We all know that 
human-made machines don’t 
evolve all by themselves; left to 
themselves, our cars and computers 
and PlayStations degrade and crash 
and break” (p. 151). 

The author brings up Stanford 
computer scientist John Koza, who 
created programs that design analog 
circuits, thereby producing something 
new and valuable from scratch. 
However, Marshall points out that 
the program worked only because it 
imposed a very specific narrow set 
of constraints, and precise goals, in 
advance (p. 222). It was therefore a 
manifestation of design, and hardly 
a manifestation of quasi-spontaneous 
useful information originating by itself. 


Dawkins' Weasel debunked 


Arch-atheist Richard Dawkins 
wrote a computer program that 
generated random letters. The program 
was designed to change the letters, 
each time comparing the result with 
the goal—the classic phrase, Methinks 
It Is a Weasel. It took 43 iterations 
for the program to come up with 
this phrase, letter-perfect. From this, 
Dawkins has waxed in evolutionistic 
triumphalism, proclaiming that he 
has now decisively shown that no 
intelligent designer is needed for the 
origin of complex biological systems. 

Dawkins’ claim is patently ridic- 
ulous. Marshall comments: 

“But don’t forget—Dawkins has 

always insisted that evolution 
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is blind and purposeless. His 
program is anything but blind and 
purposeless; its goal is precisely 
defined from the beginning! What 
Dawkins actually proved with 
this experiment was: If you want 
to evolve, you have to start with a 
goal” (p. 222). 
In other words, and ironically, 
Dawkins is using teleology in order 
to try to refute teleology! 


Conclusions 


Marshall appears to be confused 
in his thinking. He even comes across 
as being somewhat mixed up in his 
thinking. For instance, he believes 
that evolution is teleological (as in 
the emergence of biological order) 
and, simultaneously, non-teleological 
(as in the case of certain so-called 
suboptimal structures). In fact, the 
author seems to misunderstand 
certain evolutionary processes 
(e.g. accelerated mutation rates) by 
endowing them with properties 
of intentionality that they do not 
have. The author is indecisive in his 
admittance of God into the picture. 

The author’s tendency is to pick 
and choose parts of the evolution 
and creation arguments. His position 
is nothing new, and is unlikely to 
impress either camp. Contrary to 
the promises of the title of this book, 
it does not even begin to break the 
deadlock between Darwinism and 
design. 
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Justifying Christian belief 


Apologetics: A Justification of 
Christian Belief 

John M. Frame 

P&R Publishing, Phillipsburg, NU, 2015 


Lita Cosner 


he serious apologist must think 

seriously about what apologetics 
is, what it is trying to accomplish, and 
how it intersects with evangelism. 
John Frame’s 20" anniversary edition 
of Apologetics: A Justification of 
Christian Belief does a good job of 
introducing a form of presuppositional 
apologetics thoroughly. 

The main text is 288 pages (not 
counting foreword, introductions, 
glossary, indices, or bibliography, 
which add another 81 pages) and it is 
written at a level suitable for use ina 
college or seminary classroom. How- 
ever, it should be accessible to pastors 
and laypeople who are serious about 
studying apologetics. Frame does a 
good job of defining his terms and 
making his ideas accessible to the 
average person, though the footnotes 
that often take up a substantial portion 
of the page can be daunting at times. 

Apologetics is useful as a thorough 
introduction to the Van Tilian school 
of apologetics, i.e. that of Cornelius 
Van Til (1895-1987), a founding 
professor of Westminster Theological 
Seminary and a minister in the Ortho- 
dox Presbyterian Church. But even 
those who disagree with his particular 
school should find elements which are 
useful. It is so wide-ranging that this 
review will focus on the main body of 
the book and not on the appendices, 
which provide useful peripheral data 
but which are ultimately optional 
reading. 
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"Few books have been 80 helpful, to so many, for so long 
‘as Apologetics by John Frame.” —R, Albert Mohler Jr 


APOLOGETICS 


A JUSTIFICATION OF CHRISTIAN BELIEF 


FOREWORD BY VERN S. POYTHRESS 


Presuppositional apologetics 


Frame is an unapologetic advocate 
of presuppositional apologetics from 
a Calvinist standpoint, but those who 
do not share his Reformed theology 
should still be able to gain valuable 
insights from the text. From him, 
presuppositional apologetics is sim- 
ply assuming the Bible is true, and 
refusing to cede that fact for the 
sake of argument in dialoguing with 
those who disagree. “If we adopt the 
Word of God as our ultimate com- 
mitment, our ultimate standard, our 
ultimate criterion of the truth and 
falsity, God’s Word then becomes our 
“presupposition” (p. 3). He disagrees 
that we can ever dialogue on a neutral 
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basis: 

“To tell the unbeliever that we can 
reason with him on a neutral basis, 
however that claim might help to 
attract his attention, is a lie. Indeed, 
it is a lie of the most serious kind, 
for it falsifies the very heart of the 
gospel—that Jesus Christ is Lord. 
There is no neutrality” (p. 8). 
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Some people argue that pre- 
suppositional apologetics is circular. 
Frame responds: 
“Tt sounds circular to say that our 
faith governs our reasoning and 
also that it in turn is based on 
rationality. But it is important to 
remember that the rationality of 
which we speak, the rationality 
that serves as the rational basis 
for faith, is God’s own rationality. 
The sequence is as follows: God’s 
rationality — human faith — 
human reasoning. The arrows may 
be read ‘is the rational basis for’. So 
in this sense, the sequence is linear, 
not circular” (p. 10). 
However, this has been criticized 
by some because the real conclusion 
is back to God’s rationality, so the 
argument is still circular.! 
Furthermore, everyone must use 

this sort of ‘circular’ thinking because: 
“'.. when one is arguing for 
an ultimate criterion, whether 
Scripture, the Qur’an, human 
reason, sensation, or whatever, 
one must use criteria compatible 
with that conclusion. If that is 
circularity, then everyone is guilty 
of circularity” (p. 11). 

But this isn’t necessarily the 
case; circular thinking only arises 
when we try to prove presuppositions 
with those presuppositions. However, 
presuppositions are by definition not 
provable because they are the beginning 
point of our thinking. 


General or natural revelation 


While Scripture is our ultimate 
authority, Frame does not believe 
this prohibits Christian apologists 
from using arguments from outside 
of Scripture. This is because God 
has revealed Himself in creation 
(Romans 1). 

“Natural revelation is every bit 

the word of God and absolutely 

authoritative. The difference is 
that Scripture is a verbal divine 
utterance that God gives us to 


supplement and correct our view 
of his world. We must humbly 
accept that assistance. In doing 
so, we do not make Scripture 
more authoritative than natural 
revelation; rather, we allow the 
Word (with its ever-present Spirit) 
to correct our interpretation of 
natural revelation” (p. 22). 

One criticism of this view is that 
“word of God” necessarily implies 
propositional revelation, which general 
revelation is not.? However, he rejects 
the common ‘two books’ view which 
in effect makes nature a 67" book of 
Scripture: 

“That sort of argument has been 
used to justify relatively uncritical 
Christian acceptance of evolution, 
secular psychology, and so on. In 
such arguments, Scripture is not 
permitted to do its corrective work, 
to protect God’s people from the 
wisdom of the world (See 1 Cor. 2: 
6-16)” (pp. 22-23). 


The message of the apologist 


Frame presents Christianity as 
a philosophy that can compete suc- 
cessfully against materialism, 
empiricism, and other philosophies 
because it contains all the essential 
elements of a worldview. In addition, 
Christianity has a number of unique 
advantages as a philosophy. Frame 
presents the idea of God as the 
Absolute Personality behind the 
universe, in contrast to the impersonal 
absolutes presented by atheistic 
philosophies. Assuming an Absolute 
Personality allows one to speak of 
meaning and rationality inherent in 
the universe. He says: 
“The Christian apologist should 
lay more emphasis than did 
Cornelius Van Til on the issue of 
impersonalism vs personalism. It 
is this issue, as we have seen, that 
distinguishes the Christian world- 
view from all others” (p. 39). 
If God created the universe, 
then we should expect the universe to 
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reflect aspects of His being and nature. 
Frame shows how the universe implies 
a sovereign God and even the Trinity. 


Faith and evidence 


Van Til argued that there is 
absolutely certain proof for the exist- 
ence of God, but the sort of proofs 
that most apologists present fail to 
convince unbelievers—at least for 
as long as they remain unbelievers. 
Frame deals with this by revising 
the concept of proof by saying not 
only does it have true premises and 
sound logic, but that it ought to be 
persuasive. 

But Frame notes that Scripture 
rebukes those who demand proof for 
God’s existence—it states that God 
is clearly revealed but does not argue 
as such for His existence. And since 
God created and sustains everything, 
nothing is properly understood apart 
from Him. For most, the problem is 
not genuinely intellectual but rather 
sinful rebellion. 

On the other hand, many are 
content to believe in God without 
proof of His existence, and Frame 
notes that Scripture praises childlike 
faith. But apologists must be ready to 
answer those who demand evidence 
for His existence. 

Frame argues that there is no 
such thing as a genuine atheist 
because God has revealed Himself to 
everyone. However, people suppress 
this knowledge by ignoring and 
disobeying God. It is valid to appeal 
to this suppressed knowledge in our 
interactions with unbelievers. 


The transcendental argument for 
the existence of God 


Van Til popularized the ‘trans- 
cendental argument’ for the existence 
of God: in short, logic demands the 
existence of God. 

“God is logically necessary in the 

sense that without him, the use of 
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Proof 


Neutrality 


Presuppositions 


Antithesis and common grace 


Suppression 


Evidence 


Proving Christian theism 


Certainty or probability? 


Should we ‘supplement’ the 
unbeliever's knowledge? 


Direct or indirect arguments? 


Van Til 


There is “absolutely certain proof" for Chris- 
tian theism. 


All reasoning must presuppose divine revela- 
tion. Reasoning is never religiously neutral. 


All reasoning must presuppose the absolute- 
personal Trinitarian Lord who exercises total 
and absolute control over his creation. 


Our reasoning must take into account both 
the noetic effects of sin and the restraining 
influence of common grace. 


The unbeliever suppresses the truth by a 
dialectic of rationalism and irrationalism. 


We may freely use logical arguments and 
present evidences for the truth of Scripture. 
But we shouldn't do this ‘endlessly’ without 
challenging the unbeliever's philosophy of 
fact. 


We should always seek to prove Christian 
theism ‘as a unit’. 


Our arguments should always claim absolute 
certainty, never mere probability. 


We should not produce arguments that 
merely “supplement” the unbeliever's knowl- 
edge. We should seek to overturn the very 
foundations of his thought. 


A truly transcendental approach is indirect 
rather than direct. 


Figure 1. Table reproduced from p. 94 


logic would be impossible. He is 
the source of all order in the world 
and in the human mind, including 


logical order” (p. 70). 


Atheists would argue that they 


But as Frame points out: 


“’.. secular theories cannot show 
why moral standards obligate. ... 


assumes there is an absolute ethical 
standard to which we all are subject. 


Frame 


We need to distinguish between the certainty of evidence 
for Christian theism (which is absolute) and our human 
arguments (which are fallible and often uncertain). 


| agree with enthusiasm. 


Again, | agree with enthusiasm. 


| agree, but nuance is needed. 


Agreed. 


Agreed, with the proviso that we be permitted to vary 
our approach based on the nature and questions of our 
audience. We don't always need to explicitly speak of 
epistemology. 


Yes ... but. To some extent it is legitimate to prove one fact 
about God at a time, being careful not to distort the whole 
in expounding the parts. 


See the first point above. It is legitimate in some cases, 
and even unavoidable, to use arguments that claim only 
probability. 


f we reject an extreme view of antithesis, we must rec- 
ognize that there will be elements of truth in unbelieving 
hought. This is not to deny the importance of overturning 
he foundations of unbelieving thought, for elements of 
ruth in unbelieving thought are at variance with its founda- 


ional commitment. 


Any indirect argument of this sort can be turned into a 
direct argument by some creative rephrasing. If the indirect 
form is sound, the direct form will be too—and vice versa. 


systems, but they have no adequate 
foundation for those moral principles. 
Even science demands the existence 
of God because it assumes an orderly 
universe in which scientific tests can 


can use logic perfectly well without the 
existence of God, but the point is that 
they have no explanation for logic apart 
from God. That is, natural selection 
would only select for survival value, 
not necessarily for logical thought. 
Ethics also demands the existence 
of God—in fact, every ethical system 
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Moral standards can be obligatory 
only if their source is a person who 
deserves absolute obedience and 
reveals his will to human beings” 
(p. 72). 
And only the God revealed in the 
Bible fits that standard. This does not 
mean that atheists do not have ethical 
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be performed. 

Frame differs with Van Til’s 
strategy regarding the use of the 
transcendental argument, however, 
in that he is willing to pair it with 
more traditional apologetic arguments 
such as the cosmological argument. He 
also differs with Van Til’s apologetic 
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method in some important respects, 
which he summarizes in a table, 
reproduced in figure 1. 


Arguing against atheism 
and agnosticism 


Frame presents examples of how to 
prove God’s existence. In answering 
agnostics, he simply observes that 
if anyone were tru/y unsure about 
whether God exists, one would expect 
them to ‘hedge their bets’ or seek 
after certainty one way or another. 
However, in practice most of them are 
indistinguishable from atheists, so can 
be addressed using the same general 
arguments. 

Frame recommends using the moral 
argument against atheists—we all act 
and think as if our moral values are 
not subjective but objective. And he 
identifies truth as an ethical value: 
“The truth is what we ought to believe 
and what we ought to speak with one 
another. And these oughts are oughts 
of ethical value” (p. 100). Furthermore, 
subjective ethical statements are 
always self-contradictory because 
the atheist cannot logically state that 
there are absolutely no absolutes, and 
so on. Using the moral argument, 
the apologist can also point to the 
Ultimate Personality argument sum- 
marized above. 

Frame finishes the chapter by eval- 
uating many of the classic arguments 
for God, including the teleological 
argument, the cosmological argument, 
and the ontological argument. 


Proving the Gospel 


Frame’s chapter on Scripture is an 
excellent overview on why Christians 
should be confident about the authority 
and reliability of Scripture. Frame 
begins with Scripture’s own doctrine 
of itself—i.e. Scripture claims to be 
the Word of God and speaks with the 
authority we would expect such a book 
to command. Liberal? scholars who 


reject the supernatural inspiration of 
Scripture do not have any good reason 
to do so; rather, they reject Scripture’s 
divine inspiration a priori because of 
anti-supernaturalist presuppositions. 
In fact, many liberal pronouncements 
about Scripture (such as claims about 
late composition) have had to be 
rescinded as new evidence has come to 
light vindicating Scripture. There are 
several lines of evidence Frame lays 
out to defend the divine inspiration 
of Scripture, including the argument 
from prophecy, New Testament mir- 
acles, and the Resurrection of Jesus. 


The problem of evil 


Frame examines many attempted 
solutions to the problem of evil and 
finds them wanting. He critiques the 
idea of evil as illusion, the claim that 
the best possible world is one in which 
evil exists, and the defence that God 
is not the proximate cause of evil, as 
well as others. 

Rather, he argues that Scripture 
gives us a definite answer regarding 
natural evil in that natural evil was 
caused by man’s sin. Furthermore, 
we cannot accuse God of injustice 
because we are not in a position to 
judge Him. 


Comments on evolution 


Frame comments a few times on 
evolution as an excuse some use for 
rejecting Scripture and gives his 
reasons for rejecting evolution as an 
explanation for life on earth. Genesis 
clearly teaches the creation of distinct 
‘kinds’ of creatures and a special 
creation of Adam (who he takes 
to be the historical first man). His 
understanding of the limitations of 
natural selection is also noteworthy. 
There is only one comment in the 
book that would suggest his views on 
the age of the earth—unfortunately 
this seems to show that he accepts the 
evolutionary timescale. He says: “it 
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is not clear that being logical always 
or even usually preserves life; after 
all, cockroaches have inhabited the 
world much longer than man” (p. 111). 
Fortunately, he does not attempt to use 
compromise on timescale as a way to 
make Christianity more intellectually 
respectable as some do. 


A useful primer 


Many people who study apologetics 
are ‘disciples’ of a particular teacher, 
and Van Til enjoys a substantial 
following. Frame stands firmly in 
the Van Til school, but with some 
important caveats that greatly improve 
the usefulness of his apologetic. 

The greatest strength of Frame’s 
apologetic is that he unapologetically 
stands on the authority of Scripture 
and refuses to cede that ground in the 
context of speaking with unbelievers. 
His responses to some common 
apologetic arguments that fall short 
are also very useful. This volume 
is a useful explanation of Van Til’s 
apologetic that will be of interest to 
those of the same viewpoint or who 
want to know more about it. 
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The universe and the reality 


of its creator 


The Singular Universe and the 
Reality of Time: A Proposal in 
Natural Philosophy 


Roberto Mangabeira Unger, Lee 
Smolin 
Cambridge University Press, UK, 2014 


Time Reborn: From the Crisis in 
Physics to the Future of the 
Universe 


Lee Smolin 
Mariner Books, Bel Air, CA, 2014 


John G. Hartnett 


L* Smolin is a theoretical physicist 
and Roberto Mangabeira Unger is 
a philosopher. The message in these 
two books is essentially the same 
and the same as that which Smolin 
has promoted for some time. The 
books promote a godless and radical 
departure from the classical way of 
thinking about the universe, espousing 
a significant departure from the 
standard scientific philosophy of the 
last four centuries. 

In Time Reborn, Smolin cannot 
conceive of a universe created by an 
extant creator who imbued it with 
immutable laws. His mindset seems 
to be one that is shocked by the idea 
that this universe was prepared in a 
just-right state such that we can exist 
in it. And this occurs even when he is 
thinking in evolutionary terms. So to 
him the idea that the universe occurred 
just once with initial conditions and 
laws that allow life to exist is too 
shocking to contemplate. His answer is 
evolution. This universe evolved from 
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a prior universe and its laws evolved 
along with it. 

The main thesis can be summarised 
as the universe is singular, time is real 
and laws change. By this the authors 
mean that the universe is all there 
is, there is no creator, and because 
we live in a universe that is now in 
a cooled-down differentiated state 
(i.e. with galaxies and stars), it must 
have changed from its initial state 
(implicitly assuming a hot big bang 
origin), hence they conclude time 
is real. This is contrasted with the 
Newtonian paradigm concept, which 
has driven science for the past 400 
years, where the scientist looks for 
the timeless description of the whole 
universe. The believing scientist like 
Newton would say that he was looking 
for timeless laws and initial conditions 
(the creation history), products of the 
Creator’s mind. In those laws there is 
cause and effect; causation resulting 
from actual laws, that are themselves 
unchanging. 

Smolin and Unger suggest other- 
wise; that causation forms a real 
feature of nature and that it is not 
just a mental construct but due to real 
connections in nature. They argue 
that causation takes place in time and 
hence implies the reality of time; time 
would not be real if causal connections 
simply enacted timeless laws of 
nature; and these causal connections 
change in real time. This means the 
laws of physics evolve. Nothing is 
immutable, except time itself. Thus 
they promote an eternal universe; a 
universe that successively evolves 
through the continuous process of 
creation and annihilation of the 
successive universes, wherein the laws 
of nature evolve. The argument for 
this evolutionary aspect is novelty. A 
universe where time is real and laws 
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Tiere 
SINGULAR 
UNIVERSE 
AND THE 
REALITY 


OF TIME 


ROBERTO MANGABEIRA UNGER 
7 LEE SMOLIN 


“At once entertaining, thought-provoking, fabulously ambitious, and 
fabulously speculative” —New York Times Book Review 


the Crisis 
in Physics 
to the Future 


of the Universe 


Lee S 


evolve allows for novelty—new laws 
that can change from one universe to 
the next. 

They contrast two cosmologies: 
one, which includes the Newtonian 
paradigm, is where laws are immutable 
and timeless, time is essentially 
relational, not absolute, as developed 
in Einstein’s Relativity Theory, and 
there is no novelty, nothing evolves. 
The second, is where laws are mutable 
and evolve, time is the only absolute 
and is real, and novelty arises as part 
of nature, resulting in new laws. They 


BOOK REVIEWS || JOURNAL OF CREATION 30(2) 2016 


argue that “everything is emergent— 
everything comes and goes—except 
time” itself. 

In their choices for the universe 
they exclude the Creator. The pos- 
sibility of a transcendent creator who 
chooses the initial conditions, hence 
determined the laws upon which 
the universe is governed, and even 
intervenes in his creation, is excluded. 

In this regard, they write: 

“The laws are timeless. They 

have no history [JGH: meaning, 

they are immutable, constant]. 

They underlie and justify causal 

explanations. They are, however, 

themselves without explanation. 

To ask why they are is to pose a 

question that lies in principle 

beyond the limits of natural science 
conforming to the Newtonian 
paradigm [emphasis added].”! 
This is the crux of the matter. 
They seek an explanation of this 
universe without a creator. He, by 
definition, is excluded from natural 
science. 

So their answer is a universe, 
or eternal temporal succession of 
singular universes, wherein the laws 
evolve, due to a feature of nature itself. 
In their universes the laws are only 
partially unchanging; i.e. they slowly 
evolve, resulting in novelty. 

They contrast this with the alternate 
godless explanation of multiple paral- 
lel universes. The promotion of the 
multiverse results from the need to 
rescue the Newtonian paradigm. This 
means that within any one universe in 
the multiverse the laws are immutable 
and timeless. Hence, by having an 
infinite number of universes, we might 
find ourselves in the one where the 
initial conditions and laws are such 
that life could have evolved. 

“Tf, however, these other universes 

are, as they must be, causally 

unconnected with our own, and no 
light-borne information can travel 
from them to us, this conjecture 
will amount to no more than a vain 


metaphysical fantasy, disguised as 
science [emphasis added].”” 

Their alternative is a succession 
of universes born from the death of 
the previous. A universe born from a 
singularity with infinite density and 
temperature cannot be comprehended. 
But universes that do not undergo an 
infinite density state in a singularity of 
a big bang can be understood. This is 
where laws evolve and change but carry 
some aspect of their past existence into 
the next. This involves a strong appeal 
to nature, the pagan concept of Gaia.’ 

The price to pay, they say, for their 
view of the universe, is that everything 
is emergent except time itself. There 
was no beginning. Time had no 
beginning. The characteristics of 
the observed universe with its stable 
structures cannot be the only form 
of nature. And the view that what 
is physically real in this universe is 
what can be described mathematically 
must be forgone. The sovereignty of 
mathematics over physics 

“'.. is intimately related to the 
assumption of the immutability 
of the laws of nature and to the 
invariance of its symmetries, 
expressed as mathematical equa- 
tions”? 

The Newtonian paradigm uses 
mathematics to explain temporal events 
by timeless laws. They see no such 
commitment but state that the universe 
“is what it is because it was what it 
was”.® 

Their ideas are based on Darwin. 
According to them, the life sciences 
have successfully developed an hist- 
orical science interpretation of the 
biological evidences, in the rock record 
etc. Thus they suggest the same for 
cosmology as a historical science. In 
so doing they challenge the basis of 
all operational science, at least on the 
timescale of the universe. Implicit is the 
assumption that there is no creator and 
that the universe evolved to its current 
state by some characteristic intrinsic 
to the universe itself. So the singular 
universe, though from a temporal 


CREATION.com 


sequence of singular universes, and the 
reality of time—eternal time, “really 
deep” time—are their answers. 

These books attempt to do with the 
universe what Darwin attempted to 
do with living things. In this case, the 
laws of the universe are made mutable, 
and allowed to evolve from one 
universe to the next. This speculation 
is meant to explain the universe we 
observe, with life evolved in it, without 
the need for a transcendent creator. In 
order that we arrive at this state of our 
current universe all that had to happen 
was sufficient time. The only absolute 
in this worldview is the reality of time 
itself, a lot of time, eternal time. Thus 
in this worldview time is god. 
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A distorted map 


Mapping the Origins Debate: Six 
Models of the Beginning of 
Everything 

Gerald Rau 


IVP Academic, Downers Grove, IL, 2013 


Andrew Kulikovsky 


erald Rau has a Ph.D. in plant 
breeding from Cornell University 
and is the founder and chief editor 
at Professional English International 
Inc., based at National Chung Cheng 
University in Taiwan. His profes- 
sional background and qualifications 
are in biology, science education, 
horticulture, plant breeding, and 
international agriculture, and he has 
previously taught biology courses 
at Wheaton College and Trinity 
Christian College (both in Illinois, 
USA). Rau has no formal qualifi- 
cations in history, philosophy, biblical 
studies, or theology. 
According to the author, the book 
is intended to be 
“..a simple map to help high school 
or college students find their way 
through hotly disputed territory, to 
guide their journey from the one- 
sided and greatly oversimplified 
arguments they have heard in 
science textbooks or church 
sermons to the depth of scientific, 
theological and philosophical 
literature that exists” (p. 13). 
Rau’s methodology includes 
objectively presenting and comparing 
the six basic models used to explain the 
age-old questions regarding the origins 
of life, the universe, and everything. 


Methodology 


In chapter 1, Rau sets out the 
foundational issue of the whole 
debate and every related question: the 
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importance of acknowledging the lens 
through which we select, examine, 
and interpret the data we employ as 
evidence in support of our beliefs and 
in opposition to others’ beliefs. 
“\.. the presuppositions implicit in a 
person’s philosophy determine the 
perspective from which he or she 
views the data, leading to different 
logical conclusions about which 
explanation best fits the evidence” 
(p. 20). 

Rau rightly begins from a 
worldview perspective and acknowl- 
edges that a person’s worldview and 
personal philosophical presuppositions 
directly affect the way we understand 
both science and the origins debate 
in general. He recognises that most 
people find it difficult to define science 
because it is applied in many different 
contexts including theoretical science, 
experimental science, observational 
science, and historical science. Rau 
suggests it involves three components 
(1) empirical evidence, (2) logical 
inferences, and (3) necessary presup- 
positions. He goes on to explain 
that true objectivity in science is 
not possible given that individual 
scientists work from the perspective 
of one particular theory, which affects 
what data is collected and how it is 
interpreted. He adds that 

“.. objectivity and consensus 
will be easier to obtain in the 
experimental sciences than in the 
historical sciences, particularly 
those like origins that are closely 
connected with our philosophical 
commitments” (p. 26). 

Rau also raises the important 
question of whether science is the only 
way of knowing, and in this book he 
takes the approach that there is “a unity 
of knowledge—a reality that can be 
known” (p. 27) although we may use 
different approaches to procuring that 
knowledge. 
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Gerald Rau 


In chapter 2, Rau outlines the six 
basic models that he wishes to evaluate 
and compare. They are as follows: 
naturalistic evolution (NE), non- 
teleological evolution (NTE), planned 
evolution (PE), directed evolution 
(DE), old-earth creationism (OEC), 
and young-earth creationism (YEC). 
The chapter also includes a brief 
discussion of intelligent design and 
its relationship to the aforementioned 
models. The points of comparison for 
his investigation of the competing 
models of origins include: (1) the 
origin of the universe, (2) the origin 
of life, (3) the origin of species, and 
(4) the origin of human beings. These 
topics are the subjects of chapters 3—6, 
which all follow the same format: 
Rau begins by discussing the relevant 
evidence or data and then examines 
how each model interprets this data. 


Cosmology 


Concerning the origin of the 
universe, all models accept the 
standard big bang model except 
the YEC one. Evidence includes 
observed redshifts in starlight and 
Hubble’s Law, the cosmic microwave 
background radiation (CMBR), 
the relative abundance of light 
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Figure 1. According to the big-bang model, the CMB is meant to be homogeneous and isotropic, 
but the observational evidence reveals something quite different. 


elements, and fine-tuned universe. 
Unfortunately, Rau skims over the 
many problems and discrepancies with 
all big bang models, although he does 
highlight the non-observation of dark 
matter, dark energy, and inflationary 
period but that’s it. 

Rau compares how each of the 
six models interacts with modern 
cosmology from its beginning at 
the singularity, the big bang and 
stellar nucleosynthesis, and on to 
issues of fine-tuning. He barely 
discusses inflation, let alone the 
problems with it. He also makes this 
spurious claim: “On a large scale, 
the universe appears remarkably 
uniform and homogeneous” (p. 71). 
This uniformity is known as the 
cosmological principle. However, in 
a footnote (33), Rau notes that YECs 
disagree and merely “contend” that 
galaxies are banded in concentric 
circles around the original nearby 
centre, and this gives the appearance 
of homogeneity, suggesting that 
this is merely their own eccentric 
interpretation. Yet, in reality, all the 
observational evidence goes against 
the cosmological principle. The 
universe contains may ‘clumpy’ areas 
and ‘voids’ and the Sloan Digital Sky 
Survey (SDSS) indicates that galaxies 
are distributed in concentric shells 
around our own galaxy, and the shells 
of galaxies appear to be more dense 
closer in and less dense further out." 


In addition, the Wilkinson Microwave 
Anisotropy Probe (WMAP) data 
produced detailed maps of the cosmic 
microwave background radiation but 
rather than showing an isotropic 
universe, they revealed a cosmic north 
and south pole and a cosmic equator!” 

When dealing with the YEC 
approach to cosmology, Rau presents 
a superficial description of Russ 
Humphreys’ ‘white hole’ cosmology 
which includes time dilation as well 
as the possibility of a Euclidean 
(timeless) zone.*? Moreover, no 
references to other contributors to 
YEC cosmology (e.g. John Hartnett 
or Jason Lisle) can be found. 


Evolutionary theory 


Regarding the origin of life, the 
things that require an explanation 
include the initial appearance of 
life from non-life, the encoding and 
transmission of genetic information, 
and the apparently irreducible 
complexity of living things. 

On the origin of species, the data 
in question includes the dating and 
sorting of fossils—both vertically 
and geographically—and their 
apparent ‘progression’ from simpler 
to more complex. Rau acknowledges 
the lack of transitional forms and 
the appearance of what seem to be 
explosions of rapid speciation as 
well as evidence of mass extinctions. 
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Other data covered includes genetic 
complexity, selection and mutation, 
population genetics, and homeotic 
genes, as well as genetic similarities 
and symbiosis. 

Rau rightly points out that the term 
‘evolution’ has been defined and used 
in different ways: (1) change over time, 
(2) change in frequency of alleles in a 
population, (3) common descent, (4) 
speciation, (5) origin of higher order 
taxa, (6) origin of all living organisms 
by undirected natural processes, and 
(7) the neo-Darwinian synthesis. 
Proponents of evolution often employ 
a bait-and-switch technique by first 
utilising definitions (1) and (2) to 
demonstrate that evolution has been 
observed, and then, after switching 
to the other definitions, asserting that 
biological evolution is an observed 
fact. 

With respect to the origin of 
human beings, the major evidence 
consists of ‘hominid’ fossils and 
similarities between human beings 
and chimpanzees. Rau highlights the 
relative sparsity of human-like fossils. 
There are less than 100 significant 
fossils that are dated at more than 
200,000 years (according to the 
evolutionary timescale) and most 
are merely partial skulls. Only four 
have significant skeletal remains. In 
addition, there are about 50 skeletons 
of Neandertals or modern humans. 
Again, the author goes on to explain 
how the different views interpret 
the above data, but his treatment of 
the YEC interpretation is extremely 
superficial. This is a serious oversight 
because the YEC interpretation is 
quite different to the others. Moreover, 
he does not cite or reference (even 
in the bibliography) any of Marvin 
Lubenow’s extensive work on this very 
subject.* 

There is a strong passive-aggres- 
sive attitude toward the YEC view 
throughout the book. Regarding 
scriptural interpretation, he presents 
these snide and hyperbolic comments: 
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“Many advocates of YEC are 
totally convinced that their inter- 
pretation of Scripture is correct, 
and they therefore call all others 
compromisers, deceived by the 
lies of Satan, who substitute the 
changing ideas of science for the 
eternal, unchanging truth of the 
Bible” (p. 148). 

None of these comments are 
supported with actual references to 
YEC writers. While YECs are no doubt 
convinced of their interpretation of 
Scripture, so are all those who disagree 
with them! He continues: 

“At the same time theistic evolution 
proponents representing various 
models claim it is YEC that is 
violating hermeneutical principles 
by forcing on Scripture a scientific 
interpretation that was never 
intended, and they criticize creation 
advocates for ignoring what they 
consider to be the plain facts of 
science, thus placing a stumbling 
block in the way of scientists who 
might otherwise be more open to 
Christianity” (p. 149). 

Again, no substantiation is 
provided. In reality, the opposite is 
the case: YEC writers have repeatedly 
highlighted the hermeneutical gymnas- 
tics and exegetical fallacies employed 
by those who reject the traditional 
interpretation of creation in six literal 
days.° 

In addition, Rau—like many other 
YEC critics—misrepresents the YEC 
hermeneutical method as ‘literalism’ 
and then goes on to highlight the 
many places in Scripture that YECs 


Figure 2. Pakicetus was presented in the media as a whale-like 
creature when only an incomplete skull had been found. But 
when the rest of Pakicetus was found years later, it was nothing 


like a whale! 
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do not adopt a literal interpretation. 
But this a straw man argument. 
Interpreting the days of creation as 
literal 24-hour days does not mean 
that one must adopt a literalistic 
hermeneutic. YECs routinely employ 
the standard historical-grammatical 
exegetical method, and it is the judicial 
application of this method that leads 
us to interpret the creation days as 
normal literal days. 


Distorted presentations 


Chapter 7 is titled “What we can 
learn from each”. In it, Rau attempts to 
summarise the positive evidence that 
has been marshalled in support of each 
view that cannot be dismissed by the 
other views. In support of naturalistic 
evolution, Rau cites the whale 
evolutionary sequence and big bang 
cosmology. However, with respect to 
whale evolution, none of the so-called 
‘transitional forms’ (Pakicetus, 
Amubulocetus and Rodhocetus) stand 
up to scrutiny. Rather, they reveal 
a pattern of extremely wishful and 
imaginative thinking, if not outright 
fraud.° For example, Pakicetus was 
presented on the cover of Science in 
1983 as a whale-like creature when 
only an incomplete skull had been 
found. When the rest of Pakicetus was 
found in 2001, it was nothing like a 
whale! 

Similarly, regarding the evidence 
for big bang cosmology, Rau gives 
the impression that the theory has 
made a string of accurate and detailed 
predictions including the existence 
and temperature of 
the cosmic microwave 
background radiation 
(CMBR). Yet, he fails to 
mention that numerous 
other scientists also 
predicted the existence 
of, and indeed a more 
accurate temperature 
for, the CMBR without 
reference to big bang 
cosmology.’ He also 
fails to mention the 
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numerous other direct observations 
that big bang cosmology cannot 
explain including quantised redshifts, 
disparate redshifts of physically 
connected stellar objects, the clumpy 
distribution of the observed universe, 
the existence of cosmic poles and a 
cosmic equator (discussed above) and 
the failure to detect dark matter despite 
it supposedly being the predominant 
ingredient of the universe. 

Rau also provides a brief discussion 
of the contributions of YEC scientists 
to the scientific debate. He begins 
by pointing out that they have been 
instrumental in highlighting flaws 
in the other views and in bringing to 
light evidence that is well-known in 
the scientific community but has been 
slow to find its way into textbooks 
and the popular press. In addition, 
Rau acknowledges that YECs have 
proposed their own scientific models 
in cosmology, plate tectonics, the 
Ice Age, and catastrophic events 
such as the eruption at Mount St 
Helens, although he adds that this 
work has largely been ignored by the 
mainstream scientific community. Rau 
states that “[i]n recent years” (p. 161) 
YEC scientists have established their 
own peer-reviewed scientific journals 
and the accompanying footnote (9) 
cites Answers Research Journal 
published by Answers in Genesis in 
the USA. Given that the Creation 
Research Society Quarterly has been 
published by the Creation Research 
Society continuously since 1964, and 
the Journal of Creation (formerly 
Creation Ex Nihilo Technical Journal 
and then 7J: The In-depth Journal 
of Creation) has been published by 
Creation Ministries International 
continuously since 1984, one has 
to wonder at the quality and depth 
of Rau’s research—especially with 
respect to the YEC view. 


Philosophy and epistemology 


Rau is quite right to point out 
that—when discussing the origin 
of life—-YECs (and OECs) have to 
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admit that they have no scientific 
explanation or mechanism, and 
nor do they need one because, as 
Genesis | teaches, the origin of life 
was an explicit supernatural act of 
God Himself. Moreover, Rau notes 
that the evolutionary models are no 
better off because they too have no 
viable scientific explanation. ‘God did 
it’ and ‘nature did it’ are both religious 
explanations! He also shows a healthy 
scepticism regarding scientific 
objectivity: 
“Science is not the totally objective, 
dispassionate search for truth that 
some believe it to be ... . Much 
good research is not funded because 
it does not meet [specific] criteria, 
and researchers who present results 
at odds with the viewpoint of the 
funding institution are not likely to 
get funded again” (p. 173). 

Rau points out that each position 
is ultimately based on “different 
philosophical presuppositions that 
are outside the realm of science” 
(p. 176). According to Rau, the key 
presupposition is the definition of 
science itself. He appears to think 
that it is possible to define science in 
a way that allows the possibility of the 
existence of, and interaction with, a 
supernatural realm. However, in my 
view, the problem is not the definition of 
science but the constraints imposed 
by naturalism and materialism. 
Science, by definition, excludes the 
supernatural. But why should we 
limit the acquisition of knowledge 
to scientific enquiry? This a priori 
excludes—with no scientific basis— 
any possibility of the supernatural 
realm and any possibility of 
supernatural revelation. In other 
words, naturalistic and materialistic 
epistemological presuppositions 
automatically exclude any evidence 
or inferences that point to an Intelligent 
Designer as the Creator of the universe 
and all life within it. This approach 
illegitimately precludes all other 
views except naturalistic evolution. 
Nevertheless, Rau is mostly right in 
claiming that “[t]here is a war going 


on, but it is not a war between science 
and religion. Rather, it is a war 
about what science is, a war that is 
philosophical more than religious” 
(p. 189). I would say that the war is 
actually about knowledge and how 
it may be acquired, i.e. the branch 
of philosophy called epistomology. 
It is also religious in the sense that 
all positions have faith in their own 
epistemological assumptions and 
presuppositions. 


Conclusion 


Rau matter-of-factly recites many 
of the claims and arguments made 
by proponents of the various views, 
and one gets the impression that he 
presupposes the truth and legitimacy 
of the science behind all these claims. 
Moreover, he only occasionally 
provides actual references to specific 
published works. This makes it very 
difficult to check on the veracity and 
accuracy of his presentation of each 
view. 

Rau’s goal in Mapping the Origins 
Debate is to guide students through 
the competing claims of each position 
and to introduce them to “the 
depth of scientific, theological and 
philosophical literature that exists” 
(p. 13). Unfortunately, Rau has only 
partly achieved this goal. On the 
positive side, the book has an appendix 
containing extensive charts that 
tabulate the differences between all six 
views for easy comparison. A second 
appendix attempts to summarise each 
view’s interpretation of the Genesis 
account. This summary is so brief 
(amounting to only two pages) that it 
is practically useless. 

Again, Rau’s lack of direct citation 
and reference to original works 
give me the impression that we are 
simply getting Rau’s very limited 
understanding of the different views 
and their interpretation of the data. 
Indeed, the bibliography—consisting 
of a mere nine pages—is completely 
inadequate for a work that covers so 
much ground. 
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In addition, there is a fatal flaw 
in Rau’s methodology. Although he 
acknowledges the inherent limitation 
of assuming a naturalistic and 
materialistic epistemology, his choice 
of things to compare are all material 
elements! This loads the debate in 
favour of the evolutionary views that 
adopt naturalistic and materialistic 
mechanisms. But what about non- 
material phenomena such as language, 
emotion, morality, and the notion of 
thought itself? 

Rau does not provide any analysis 
or conclusion regarding which 
view is best or which has greater 
claims to truth and validity, but his 
presuppositions reveal his preferred 
position. One thing is certain: he is no 
advocate or proponent of the young- 
earth creationist’s view. 
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Death-camp doctors— 
Darwin's proctors 


Giants: The Dwarfs of Auschwitz 


Eilat Negev and Yehuda Koren 
MJF Books, New York, 2013 


Jerry Bergman 


his book about a dwarf family 

focuses on the infamous medical 
research done by the Nazi doctors and 
how and why the research was done. A 
major reason for the research was an 
attempt to apply Darwinism to science 
with the goal of producing a superior 
race. 

During the 1930s and 1940s, the 
Lilliput Troupe family of singers 
dazzled audiences with their unique 
vaudeville performances. The only 
all-dwarf show then, their small 
stature earned them fame—and, 
ironically, ultimately saved their lives 
in Auschwitz. After descending from 
the cattle train in the Auschwitz death 
camp, the Ovitz family—seven of 
whom were dwarfs—was plunged 
into the Nazi horrors during the 
darkest moment of modern history. 
They were separated from the other 
victims on the orders of Dr Joseph 
Mengele (1911-1979). Formerly 
“showered with flowers and besieged 
for autographs, these entertainers ... 
were now declared a ... genetic error 
that the state set out systematically to 
erase” (p. 91). 


Enter Mengele 


In 1930 Mengele enrolled as a 
medical student at the University of 
Munich. He soon became intrigued 
by the then burgeoning field of 
Darwinism, heredity, and eugenics. 
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In 1935, Mengele received a Ph.D. in 
anthropology for a thesis “attempting 
to demonstrate that one could 
differentiate racial groups according 
to jaw shape” (p. 70). He claimed that 
“dental irregularities were hereditary 
and tended to appear with other 
hereditary abnormalities, like idiocy 
and dwarfism” (p. 71). Mengele’s 
doctoral advisor, Professor Theodor 
Mollison (1874-1952), even boasted 
that he could tell a Jew merely by 
looking at his photograph. A year later 
the 25-year-old Mengele was licensed 
to practice medicine. In 1937 he joined 
the Nazi Party, and the next year he 
joined the SS. 

Mengele’s work was _ highly 
influenced by the Darwinian scientific 
establishment. Throughout his life, 
“Mengele instinctively bowed to 
authority figures; a charismatic 
science teacher shifted his interest 
from the arts to the natural sciences” 
and an esteemed professor turned his 
interest to Darwinism (p. 70). The 
latter’s Ph.D. work was the inspiration 
for Mengele’s genetic research in 
Auschwitz (p. 37). 

After two years of military service, 
Mengele was wounded and reassigned 
to the Berlin headquarters of the 
Race and Settlement Office, which 
was responsible for the concentration 
camp medical experiments. Mengele 
was then able to resume his close 
relationship with his patron, Professor 
Otmar Freiherr Verschuer, who had 
recently moved “to Berlin to take 
up his new post as the director of 
the Kaiser Wilhelm Institute of 
Anthropology, Human Heredity, and 
Eugenics” (p. 72). Verschuer was a 
“renowned geneticist and ardent 
admirer of Hitler” (pp. 70-71). 
Mengele’s doctoral advisor’s 
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GIANT 


The Dwarfs of 


Yehuda Koren & Eilat Negev 


With a, foreword by Warwick Davis | 


“".. enthusiastic letter of recom- 
mendation won Mengele a highly 
coveted position as a research assis- 
tant at the Institute for Hereditary 
Biology and Racial Purity at the 
University of Frankfurt ... . “Men- 
gele was now at the epicenter of 
Nazi philosophical and scientific 
thinking, which held that it was 
possible to select, engineer, refine 
and ultimately purify the race’” 
(pp. 70-71). 

The authors describe Dr Mengele 
as obsessed with eugenics. He ordered 
a series of loathsome experiments on 
the Ovitz family, and concurrently 
developed a disturbing fondness for 
his “human lab-rats”. Mengele “did not 
want simply to succeed”, but to become 
so famous that “his name would be in 
encyclopedias” (p. 70). He succeeded, 
but not for the reason he had envisioned. 

Due to the war, Verschuer’s 
research on twins suffered a major 
setback because his access to new 
research cases dried up. Verschuer 
therefore encouraged Mengele to 

“apply for a position at Auschwitz, 

where they would have continual 

access to an unlimited supply of 
human specimens”. Mengele was 
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Figure 1. Auschwitz | concentration camp 
entrance 


accepted, and on 30 May the 32-year- 
old doctor arrived at the Birkenau- 
Auschwitz complex. Because Ausch- 
witz was eventually no longer able 
to deal with “the mass of racially 
undesirable peoples” sent there, the 
Birkenau camp began operation in 
February of 1942 (p. 72). 

Mengele was then appointed chief 
physician of the Gypsy camp section, 
responsible for selecting which of the 
new camp arrivals should be sent to 
their immediate death or be assigned 
to the slave labour section of the camp. 
Soon his “enthusiasm, ambition, 
charisma and cruelty set him apart 
from the other death-camp doctors” 
(p. 72). 

The ambitious Mengele was 
soon no longer content to work as 
Verschuer’s assistant, as he had up 
to this point, but wanted his own 
research project to better understand 
race and Darwinism; and in the spring 
of 1944, as Birkenau was preparing for 
a massive influx of Hungarian Jews, 
Mengele saw his opportunity. During 

“’.. his first year in the camp, he 

had mainly experimented on a few 

dozen cases, most of them sets 


of twins, that he had discovered 
among the Gypsies and Czech Jews 
.. . But now, with the imminent 
arrival of hundreds of thousands of 
Jews, research vistas of unlimited 
scope and variety were about to 
open up for him” (p. 88). 

After the mass extermination 
of almost half a million Hungarian 
Jews, the camp authorities turned to 
the Gypsies. The Nazis had “been 
undecided in its policies towards 
them: should they be exterminated as 
an inferior race, ... [or] locked away 
and sterilized?” (p. 119). The decision 
was they should be exterminated as an 
inferior race, so in May of 1944 the SS 
surrounded the Gypsy camp 

“... In an attempt to lead all 6,000 
inmates to the gas chambers. The 
troopers, however, met with fierce 
opposition—men and women 
armed with knives, iron pipes and 
any metal object, dull or sharp, that 
they could find .... As a result, the 
camp administration changed its 
plan. Able-bodied Gypsy women 
were sent to slave labor camps, and 
Gypsy men from Germany were 
sent to the Wehrmacht to serve as 
live mine detectors” (p. 119). 

Mengele once confided to the 
distinguished Jewish pediatrician 
Berthold Epstein (1897-1962), who 
was then imprisoned at the camp, that 
his (Mengele’s) goal in the war was to 
use his achievements “as a springboard 
towards a professorship ... in the shape 
of a scientific treatise that would 
confirm ... the indispensability of his 
research”. 

““We are enemies—you will not get 
out of here,’ Mengele bluntly told 
Epstein. ‘If you perform scientific 
work for me and I publish it in 
my name, you will prolong your 
own life.’ As a result, Epstein 
extensively researched a deadly 
gangrene of the face and the mouth, 
conducting tests on Gypsy children 
and adolescents” (p. 88). 
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Epstein did get out of Auschwitz 
alive, although the rest of his family 
did not. 

An inmate artist named Dina was 
assigned to draw other inmates. Not 
happy with her apparent preference 
for good-looking Gypsies, Mengele 
himself selected “elderly women and 
men ... to acquire visual documen- 
tation to support his racial theory” 
and to illustrate a book that he was 
writing (p. 100). Also, “a female Polish 
prisoner took the hand and finger- 
prints of all the inmates selected by 
Mengele for his experiments. Mengele 
instructed Dina to sketch their skulls, 
ears, noses, mouths, hands and feet” 
for his book (p. 100). 


The end of the Nazi Darwinian 
eugenics program begins 


During his year as the head 
physician of the Gypsy camp, Mengele 
developed cordial relationships with 
many of its inmates. He had special 

“... fondness for the twin children 

and often smiled when they called 

him ‘Uncle Mengele’. But when he 
received the final order to liquidate 
the remaining 2,897 Gypsies, most 
of them women and children, 
he carried it out obediently and 
diligently. ... he now made use 
of their blind trust by enticing 
boys and girls out of the hiding 
places with the same candies he 
had offered them after painful 
experiments. As he led them to 
their death, he ignored their frantic 

pleas” (p. 120). 

After the annihilation of the 
Gypsies, Mengele was appointed First 
Physician of the Auschwitz-Birkenau 
camp. In this position he continued to 
direct a myriad of medical tests on his 
new 350 Jewish victims, 250 of them 
twins (p. 123). 

Because his former mentor, Prof. 
Verschuer, stressed that heredity can 
be most effectively researched on 
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Figure 2. The main entrance to Auschwitz II (Birkenau) concentration/extermination camp 


complete families, when Mengele 

learned 
“\.. that a large family with dwarf 
traits had just arrived he did not 
waste a moment. ... Crowding 
around him, the Ovitzes did not 
waste their chance to dazzle him. 
They answered his questions 
eagerly, and Mengele was indeed 
dazzled: ‘I now have work for 
twenty years, he said joyfully” 
(p. 74). 

The first time the Lilliputs were 
evaluated at the camp clinic, the doc- 
tors that examined them assumed this 

“".. Was a routine admission 
procedure. But when the examin- 
ations were repeated day after day, 
it soon dawned on them that they 
had been selected for some medical 
purpose. Josef Mengele was only 
one of dozens of doctors who 
performed criminal experiments 
on the inmates of Auschwitz- 
Birkenau. Whereas German law 
protected laboratory animals, there 
were no limitations whatsoever 
on what could be done to human 
guinea pigs in the death camps” 
(p. 74). 

Furthermore, the working 
conditions at the camp were ideal. 


32 


The laboratories were well equipped, 
and “the cream of academia was 
present—people with an international 
reputation,” allowing him to “carry 
out experiments on human beings 
usually only possible on rabbits” (p. 
86). Dr Mengele “felt no compunction 
about experiments conducted upon the 
Jews. He argued that since they were all 
doomed to die anyway ... it would be a 
waste for science not to use them” for 
his brutal research to better understand 
evolution (p. 86). 


Science used to research 
Darwinian based racism 


The research was completed by 
a team of medical specialists who 
exploited the “unlimited pool of 
subjects to test any new substance 
or procedure that captured their 
eugenic interest, such as efficient, 
cheap methods of implementing 
mass sterilization and eliminating the 
mentally, genetically or racially unfit” 
races (p. 87). In the end, “thousands 
of young prisoners suffered radiation, 
repeated injections with various 
chemical substances, and operations 
without anesthetics. Those who did 
not die in the name of German science 
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often ended up gruesomely maimed” 
(p. 87). When a doctoral student, 
Mengele published an article that 
argued 
“<",. It is not useful to take as many 
measurements as possible: one 
must restrict oneself to the most 
significant ones.’ However, with the 
unlimited time, human resources 
and research possibilities available 
at Auschwitz-Birkenau, Mengele ... 
unleashed himself and his team on 
his subjects in a relentless quest for 
detail” (p. 105). 
After inmate anthropologist 
Dr Martina Puzyna had completed 
the initial round of anthropometric 
measurements, the subjects were 
examined by a team of prisoner 
“.. Specialists: an internist, a 
neurologist, a psychiatrist, an 
ophthalmologist, a dermatologist, 
a surgeon, a urologist, and an 
ear, nose and throat man—all of 
them prisoners .... While Mengele 
reviewed all the results, he himself 
conducted none of the actual 
examinations” (p. 107). 
The specialists 
. evaluated the dwarfs’ entire 
anatomy by comparing the phys- 
ical features and psychological 
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characteristics to those of average- 
sized humans in search of 
irregularities that would account 
for their arrested growth. ... the ... 
dwarfs supplied samples of urine, 
stool and saliva that were analyzed” 
(p. 107). 

Dr Puzyna, although “ambivalent 
in her judgment of Mengele’s work 
... insisted long after the war that its 
results ‘were of immense value to the 
science of anthropology” (p. 105). The 
Ovitz family 

“'.. felt they were consistently 
being violated for apparently 
needless and endless samplings, 
puncturings and probings. They 
saw their medical files grow 
steadily thicker, document by 
document, yet they could see no 
medically constructive or beneficial 
purpose whatsoever behind it all” 
(p. 123). 

The research goals included deci- 
phering genetic differences of Jews, 
Gypsies and others to determine their 
resistance, or lack thereof, “to various 
infectious diseases, and assemble 
as much material as possible from 
genetically affected twins or families” 
(p. 87). The scientists felt the key to 
race was in the blood. As a result, in 

“ .. the 1940s, medicine was 
obsessed with blood and its constit- 
uents. It was generally believed that 
blood plasma retained all traces of 
illness and contained all genetic 
traits. German scientists considered 
blood as a key to the differentiation 
between superior and inferior 
races” (p. 93). 

This is why 
“Mengele’s research relied primar- 
ily on blood tests, X-rays and anth- 
ropometric measurements. He had 
neither the time nor the inclination 
to test his hundreds of victims 
personally but then, he did not 
need to—not with the abundance 
of expert professionals among the 
hundreds of thousands of people 


passing through the gates of 
Auschwitz-Birkenau” (p. 103). 


The focus on the eugenic racist 
‘blood’ claims 


Although Mengele acted according 
to standard practice, “he had no idea 
what he was looking for”. For this 
reason, the repeated tests took large 
amounts of blood for his research for 
no apparent reason (p. 103). Some gave 
blood to test for syphilis, even in the 
children, including baby Shimshon. 
“They, as well as the adults, all proved 
negative” (pp. 96—97). 

“The Ovitzes were never told which 

tests were going to be performed on 

them on any particular day, but ... 
would find themselves lying naked 
and face down on the examination 
tables, and the bustle of medical 
activity around them only 
intensified their anxiety as they 
wondered where precisely their 
bodies would be pierced or jabbed 
or poked, and to what violent and 

devastating effect” (p. 123). 

After the camp’s liberation, “in 
laboratory report-forms on samples of 
blood, saliva, urine and faeces, several 
thousand lab results were found intact” 
(p. 91). 

When the Russian army liberated 
Auschwitz, the entire Ovitz family 
was still alive. After the war, Mengele 
“followed the Nuremberg trial of 
his former Nazi medical friends 
and colleagues in December 1946 
with some degree of apprehension”. 
Seven were hanged; five received 
life sentences. “On the other hand, 
the ... [rapid] social and professional 
rehabilitation of his superiors, ... 
[and] their embrace by [the] post-war 
Germany ... academic community— 
must have stirred in him considerable 
envy” (p. 209). 

For example, Mengele’s profes- 
sional sponsor, Verschuer, the “head 
of the genetic and hereditary research 
program ... was declared a Nazi 
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sympathizer ... was fined [only] 600 
marks”. Then, in “1951, he became 
Professor of Human Genetics at the 
University of Miinster; three years 
later, he was promoted to the position 
of dean of the medical faculty ... 
honours were bestowed on him by 
the American, Italian, Austrian and 
Japanese societies for [his work in] 
human genetics” (p. 209). 

Another example is Mengele’s 
academic competitor, Professor 
Hans Grebe, who soon obtained an 
academic “position in the department 
of human genetics at the University 
of Marburg” and in 1957 became 
president of the German Association 
of Sport Doctors. Ironically, the 
medical records kept by 

“".. Verschuer at the Kaiser 

Wilhelm Institute are not available 

to researchers: in a bizarre irony, 

many decades after they were 
murdered, the Nazi doctors’ Jewish 
victims have been transformed by 

German officials into esteemed 

patients whose right to privacy 

must be steadfastly safeguarded” 

(pp. 209-210). 

In an effort to dissociate it 
from its Nazi past, in 1948 the Kaiser 
Wilhelm Institute was renamed “the 
Max Planck Institute”. In June 2001, 
the society’s president, Professor 
Hubert Markl, admitted that scientific 
evidence exists “proving beyond the 
shadow of a doubt that directors and 
employees at the Kaiser Wilhelm 
Institute were together intellectually 
responsible for, and sometimes even 
actively collaborated in, the crimes 
of the Nazi regime” (p. 210). The fact 
is “The biggest crime in history was 
carried out under the direction of 
leading scientists and distinguished 
institutions” who were under the spell 
of Darwinian eugenics (p. 210). 
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Another devastating critique 
of neo-Darwinism 


Evolution: Still a Theory in Crisis 


Michael Denton 
Discovery Institute Press, Seattle, WA, 2016 


Dominic Statham 


Ma Denton is a Senior Fellow 
at the Discovery Institute’s 
Center for Science and Culture. He 
read medicine at Bristol University 
in the UK and subsequently gained 
a Ph.D. in biochemistry from King’s 
College in London. In 1985 he 
published Evolution: A Theory in 
Crisis! in which he demonstrated that 
the living world is fundamentally 
discontinuous and shows no evidence 
of the functional continuum predicted 
by Darwinian theory. The major 
taxa-defining characteristics, such as 
mammalian hair or avian feathers, he 
argued, are not led up to via a series 
of functional intermediates, and this 
undermines Darwinian adaptive 
gradualism at its heart. 

Denton is a ‘typologist’, holding 
that there are deep, unbridged 
divisions in the order of nature. As 
argued by eminent biologist D’Arcy 
Wentworth Thompson, “Nature 
proceeds from one type to another ... 
and to seek for stepping-stones across 
the gaps between is to seek in vain, 
for ever” (p. 12). Similarly, Denton 
rejects as wholly unsupportable the 
Darwinian mantra, “Natura non facit 
saltum” (Nature does not make leaps). 

His new book, Evolution: Still 
a Theory in Crisis, provides much 
additional material and demonstrates, 
with even greater clarity, how the 
natural world is characterised by 
discontinuity and what he describes 
as ‘taxon-defining homologs’— 
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unique biological traits shared only 
by members of a particular group. 
Examples include the enucleated red 
blood cell and placenta found only 
in mammals, the insect body plan, 
the pentadactyl limb shared by all 
tetrapods, and the amniotic membrane 
found only in reptiles, birds and 
mammals. As Denton makes clear, 
these ‘types’ are undeniably real and 
isolate one group from another. They 
are not, and could not have been, led 
up to via a series of intermediates, and 
their distinctiveness actually provides 
the basis for classification. 

Despite his rejection of neo- 
Darwinism, Denton is still a ‘mol- 
ecules to man’ evolutionist (p. 116), 
and subscribes to ‘descent with 
modification’ as the explanation 
for homology (pp. 111, 112). He 
is, however, an advocate of ‘structur- 
alism’ rather than ‘functionalism’, 
believing that, primarily, biological 
order has arisen from the self- 
organising properties of biomatter, 
rather than from adaptation. The latter, 
he claims, played only a minor role in 
determining the forms of plants and 
animals. Hence, he understands major 
evolutionary novelties and the taxon- 
defining homologs to have originated 
per saltum, i.e. in leaps without any 
intervening stages. In his thinking, 
these would not have arisen from 
random macromutations, producing 
something akin to Goldschmidt’s 
‘hopeful monsters’? but would 
have been directed by natural laws. 
According to Denton: 

“Just as a crystal of common salt 

arises when a solution of sodium 

chloride ions evaporates, a snow 
crystal forms when water freezes, 
or a new atom arises when two 
nuclei collide and fuse in a stellar 
interior, so the basic homologs 
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EVOLUTION: 


STILL A THEORY 
IN CRISIS 


MICHAEL DENTON 


or Types (the ‘atoms’ of biology) 

should arise, from the cellular to 

the organismic level, from the self- 
organising properties of particular 

classes of matter” (p. 251). 

These paths of evolution, he 
believes, are “part of nature’s deep 
causal structure, prefigured into the 
order of things from the beginning” 
(p. 116). 

Unsurprisingly, very little of the 
book is devoted to justifying this 
claim, and the details of these hypo- 
thetical processes are conspicuous by 
their absence. Whereas the laws by 
which salt and ice crystals form are 
observable in the laboratory, there is 
no evidence that matter contains the 
information needed to reorganise the 
genome and generate novel complex 
biological structures—either in small 
steps or in leaps. Moreover, it would 
seem remarkable that natural processes 
capable of originating something as 
complex as the human brain could have 
escaped the notice of researchers for 
so long. 

Denton, of course, is not alone in 
advocating self-organisation as the 
means by which evolution could have 
progressed, and supporters of this idea 
include a growing number of leading 
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biologists.* However, although they 
have no doubts about the inadequacy 
of Darwinian explanations, they are 
clearly unable to present a scientific 
case for such an alternative. One 
of their number, cognitive scientist 
Professor Jerry Fodor, for example, 
confessed, “I don’t think anybody 
knows how evolution works.”* 

Despite Denton’s naturalistic world- 
view, Evolution: Still a Theory in 
Crisis contains much information 
useful for creationists, particularly as it 
is clearly written and largely accessible 
to the non-specialist. Drawing from a 
wide range of biological disciplines, he 
demonstrates, beyond all reasonable 
doubt, the scientific bankruptcy of 
neo-Darwinism. 


Non-adaptive order 


Denton argues that a great deal 
of biological order has never been 
shown to be adaptive, in either extant 
or ancient forms, and therefore “the 
whole of the Darwinian edifice 
stands on sand” (pp. 75-76). What 
selective advantage is found in the 
concentric whorls of flowers? Why do 
nearly all mammals have seven neck 
vertebrae (including the giraffe)? Why 
do Longicornia® beetles have eleven 
joints in their antennae? Darwin’s 
explanation—that such homologs once 
functioned in an unknown ancestral 
form—Denton regards as no more 
than a weak “ad hoc legitimation” 
(p. 74). Descent with modification, he 
says, can explain why all members of 
a clade® share a homolog, but it cannot 
provide a causal explanation for how 
the homolog originated. 

Another interesting example is 
the bones in the skull of the human 
foetus. These have gaps (fontanelles) 
which enable the head to compress 
as it passes through the birth canal. 
However, the same construction is 
found in the head of the kangaroo 
embryo, which is born as a tiny joey, 
and also in birds which hatch from an 
egg (p. 66). What function did this 


serve in the putative common ancestor 
of mammals and birds? Even the great 
icon of evolution, the pentadactyl 
limb, Denton argues, has no adequate 
Darwinian explanation. Just as a 
fashion designer’s initial concept 
has to be tailored to an individual, so 
the pentadactyl limb is not adaptive 
in itself and must first be tailored to 
facilitate a particular function—as the 
arm of a man or the wing of a bat or 
the leg of a horse (p. 65). 

He also asks how neo-Darwinism 
can explain why/how such a limb 
design changed from being evolvable 
to immutable: “If the homolog was 
‘fluid’ during the transition, why and 
how did it become fixed when the 
pentadactyl pattern finally emerged?” 
(p. 79). In a later chapter he observes: 

“It is surely the ‘best kept of all 

evolutionary secrets’ that the infer- 

ence to descent with modification 
depends on the fixity of the Type— 
or more properly, the invariance 
of the taxa-defining homologs 

... How ironic that for Richard 

Dawkins and other defenders of the 

Darwinian faith the very notion of 

evolution depends on the fixity of 

the Type [emphasis in original]” 

(pp. 106-107). 


The fossil record 


Denton quotes Stephen Jay Gould:’ 
“Can we invent a reasonable 
sequence of intermediate forms— 
that is, viable, functional org- 
anisms—between ancestors and 
descendants in major structural 
transitions? ... I submit, although 
it may only reflect my lack of 
imagination, that the answer is no” 
(p. 107). 

While Denton would agree that 
the fossil record supports the view that 
tetrapods evolved from lobe-finned fish, 
he accepts that the rocks do not contain 
transitional forms. The explanation, he 
says, is that intermediate species never 
existed and the new structures arose 
suddenly. This, he argues, is true of 
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evolutionary novelties generally—a 
view also held by a number of leading 
researchers such as Professor Gareth 
Nelson (formerly curator of vertebrate 
zoology at the American Museum 
of Natural History), geneticist and 
philosopher of science Professor 
Massimo Pigliucci, and evolutionary 
biologist Professor Giinter Wagner 
(p. 109). Denton opines that the fossil 
record is consistent with fish evolving 
into people, but is emphatic that “there 
are no transitional forms leading to the 
actualization of each novelty [emphasis 
in original]” (p. 109). 


The enucleate red blood cell 


One taxa-defining homolog, char- 
acteristic of all mammals, is the enu- 
cleate red blood cell, on which Denton 
writes with considerable authority, 
this having been the subject of his 
Ph.D. thesis. Most organisms retain 
the nucleus in their red blood cells, 
but mammals are an exception. 
Towards the end of its development, 
the mammalian red blood cell ejects 
this, resulting in an enucleate cell. 
Denton writes: 

“Cells cannot have a nucleus ‘half- 

in’ and ‘half-out’ of the cell. The 

intermediate position is not only 
unknown in the whole domain 
of nature, but is self-evidently 
unstable ... . So here is one of 
the defining traits of the class 

Mammalia that is definitely not 

led up by any known functional 

continuum ... . In addition, the 
process is extremely complex ... 

[and] it is clear that much of the 

cell’s basic cytological machinery 

is co-opted in absolutely unique 
ways to ‘push’ the nucleus to the 
side and eventually out of the 
cell ... . Between a nucleate and 
an enucleate cell is a quantum 
jump ... a process involving a host 
of biochemical and cytological 
mechanisms, which necessitates 
re-engineering the entire cyto- 
architecture of the cell to that end 
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[emphasis in original]” (pp. 130— 
136). 

One must also wonder why 
mammals bothered to evolve an 
enucleate erythrocyte, since reptiles 
and birds manage fine with red blood 
cells that keep their nuclei. 


Endometrial stromal cells 


The endometrium is the inner 
membrane of the mammalian uterus. 
During the menstrual cycle, this grows 
to a thick, blood-vessel—rich glandular 
tissue layer into which a fertilised egg 
can be implanted. An essential step in 
this process involves the conversion 
of what are called ‘stromal fibroblast 
cells’ into ‘endometrial stromal cells’ 
(ESC), which are unique to placental 
mammals. This transformation is 
extremely complex and requires 
extensive reprogramming of many 
cellular functions. Denton comments, 
“{T]t is hard to believe that the various 
proteins and other biochemicals 
synthesized in the ESC ... could 
have been of any adaptive utility 
individually in preparing the uterus for 
implantation” (p. 138). He continues: 

“In an attempt to elucidate the 

likely complexity of the new gene 

circuits and novel gene expression 
patterns associated with the origin 
of a novel cell type they [Giinter 

Wagner’s group at Yale University] 

documented the genetic changes 

associated with the evolution of the 

ESC. They ‘found that 1,532 genes 

were recruited into the endometrial 

expression in placental mammals, 
indicating that the evolution of 

pregnancy was associated with a 

large-scale [unique] rewiring of the 

gene regulatory network’” (p. 139). 

Unsurprisingly, Professor Wagner 
concluded, “It is questionable whether 
the origin of complex novelties—such 
as the origin of new cell types, which 
involves the recruitment of hundreds 
of genes—can be achieved by ... small- 
scale changes” (p. 140). The idea of 
Denton and others that new cell types 
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could evolve per saltum, however, is 
surely even more absurd. 


Orphan genes 


‘Orphan genes’ (also referred to as 
‘ORFans’) have no homologs in other 
lineages and, in evolutionary thinking, 
must have originated de novo from 
non-coding sequences, rather than 
as modified forms of existing genes. 
Recent research indicates that these 
are found in all genomes and make 
up a significant proportion of protein- 
coding genes—perhaps up to 30% 
(p. 143). 

To evolve a protein-coding se- 
quence from a non-coding sequence, 
however, is not all straightforward. 
For example, a gene requires an open 
reading frame (i.e. a stretch of DNA 
without any ‘stop codons’), a promoter 
capable of initiating transcription and 
a sequence that encodes a protein 
serving some useful purpose. It must 
also be present in a region of the open 
chromatin structure that permits 
transcription. Professor Adam Siepel 
asks, “How could all of these pieces 
fall into place through the random 
processes of mutation, recombination 
and neutral drift—or at least enough 
of these pieces to produce a proto- 
gene that was sufficiently useful for 
selection to take hold?” (p. 142). Den- 
ton comments: 

“That new protein-coding genes 

can originate de novo is certainly 

one of the most ‘unexpected tales’ 
of the new era of genomics ... . The 
terms used by researchers in the 
field—terms such as ‘enigmatic’, 

‘mystery’, ‘unclear’ and other 

such expressions of amazement— 

capture something of the challenge 
the ORFans are seen to pose to 
traditional gradualistic notions of 

gene evolution” (p. 144). 

Moreover, in an evolutionary sce- 
nario, after a new gene has arisen, it 
would be necessary for an associated 
gene-control system to evolve. 
However, as pointed out by Denton, 
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“the mere ‘turning on’ of a gene is 
accompanied by a vast complex of 
regulatory mechanisms to ensure 
the expression of the gene in the 
right place at the right time and in 
the right amount. Such controls are 
obligatory to avoid molecular chaos 
in the cell” (p. 226). 


More on the pentadactyl limb 


The ‘autopod’ is the hand/wrist 
in the forelimb and foot/ankle in the 
hindlimb. In evolutionary thinking, 
the same patterns are found in 
amphibians and amniotes because 
the basic structure was inherited 
from the fish fin. Denton, however, 
quotes recent researchers* who make 
the following remarkable admission: 

“... although fish have the Hox 

regulatory toolkit to produce 

digits, this potential is not realised 
as it is in tetrapods, and as a result 
we propose that fin radials—the 
bony elements of fins—are not 
homologous to tetrapod digits” 

(p. 160). 

Giinter Wagner would agree and 
argues that the autopod is “a novel 
homolog without any antecedent in 
any fish fin’ (p. 160). Moreover, the 
challenge for evolutionists is surely 
compounded when it is considered 
that there are also “fundamental dif- 
ferences” in the embryonic development 
of autopods in different tetrapods, i.e. 
salamanders, frogs, and amniotes 
(p. 163). Furthermore, the pentadactyl 
limb is supposed to be proof of a 
pentadactyl common ancestor. But 
the creatures that evolutionists claim 
were the closest to this ancestor were 
not pentadacytl! E.g. Acanthostega 
was octadactyl, Ichthyostega was 
heptadactyl, and Tulerpedon was 
hexadactyl, and they were rough con- 
temporaries. 


Epigenetics and self- 
organisation 


Denton discusses the demise of the 
increasingly discredited ‘gene-centric’ 
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view of life, i.e. that DNA is the sole 
or primary determinant of higher 
organic form. Rather, genes generally 
“act as suppliers of the material needs 
of [embryonic] development ... [but 
not] as ‘controllers’ of developmental 
progress and direction” (p. 253). 
Genes do not provide a complete 
set of instructions for building an 
organism, and this is made clear by 
the discovery that their ‘meanings’ 
are context dependent, being 
determined to a significant degree 
by the environment in which they are 
expressed. Just as the 

“English sound ‘rite’ may mean a 

variety of things from a direction 

to a legal term depending on the 
context ... [so] the cytoplasmic 
context in which the gene is 
expressed acts downwardly on the 

‘gene’ to confer upon it biological 

meaning” (p. 254). 

Amazingly, genes are regulated 
not just by the biochemical state of 
the cell but also by its physiology. For 
example, even the mechanical tension 
of the cell membrane can influence 
gene expression (p. 255). 

It is becoming increasingly evident 
that self-organisation plays a major 
role in determining both cellular 
architecture and higher embryonic 
order. For example, while genes 
specify the components of a red blood 
cell’s membrane, its biomechanical 
properties give rise to the cell’s final 
biconcave form (p. 258) (figure 1). The 
mammalian photoreceptor is one of 
the most complex cells in the human 
body and its genetic blueprint is one 
of the most thoroughly documented 
of any metozoan cell. Interestingly, 
Denton argues, 

“No genes or genetic elements 

have been identified which can 

be construed as having a specific 
morphogenic role ... The evidence 
suggests that the cytoarchitecture 
of the retinal photoreceptors, 
although enormously complex, 
arises from the self organization 
of the cell’s constituents without 
any regulation or direction from 


an external genetic blueprint” 

(p. 259). 

Moreover, there is growing 
evidence that biomechanical and 
biophysical forces, acting beyond 
anything specified by genes, actually 
sculpt embryos (p. 261). 

Denton believes that evolutionary 
novelties were generated by similar 
epigenetic and _ self-organising 
principles. However, while he 
argues convincingly that these 
play significant roles in embryonic 
development, he presents no empirical 
evidence that they could direct the 
process of ‘molecules to man’ 
evolution. Rather, his argument is 
based on ‘the fact of evolution’ and 
the implausibility of Darwinism. He 
writes, 

“.. what natural explanation, what 

directive natural force is available 

other than natural law? What 
explanation other than the fitness- 
structural paradigm, which sees the 
forms of life as no less built into 
nature than the properties of water 

[emphasis in original]?” (p. 278). 

In his thinking, only natural 
causes can be invoked to explain the 
existence of the living world and, since 
cumulative selection has failed, self- 
organisation must provide the answer. 

According to Professor Andreas 
Wagner,’ “complex macroscopic 
innovations, such as the evolution 
of new body parts, may involve 
changes in the regulation of multiple 
molecules, and the evolution of new 
molecules. Known macroscopic 
innovations are so complex that we 
do not yet understand all required 
changes for any of them.”"” Is it really 
plausible that self-organising natural 
laws with such creative abilities have 
remained hidden from scientists for 
over a hundred years? 


Conclusion 


In Evolution: Still a Theory in 
Crisis, Denton shows conclusively 
that “Nature is in fact a fundamental 
discontinuum of distinct Types and not 
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the functional continuum maintained 
by Darwinian orthodoxy [emphasis 
in original]” (p. 219). At the same 
time he demonstrates, beyond all 
reasonable doubt, the inadequacy of 
cumulative selection as an explanation 
for the living world. However, his 
contention that complex organisms 
evolved by natural laws governing 
the self-organisation of matter has no 
more of a scientific basis than the neo- 
Darwinism he so effectively refutes. 
According to Denton, 
“If cumulative selection has no 
functional continuums to traverse 
gaps ... [e]ither the ‘jump’ was 
.. due to internal causal factors 
according to a structuralist ‘laws of 
form’ framework... or it came about 
as the result of special creation” 
(p. 229). 

Sadly, he appears to adopt the 
former explanation simply because 
he rejects the latter a priori. Indeed, 
the book might be better titled Neo- 
Darwinism: Still a Theory in Crisis, as 
at no point does he question the reality 
of ‘molecules to man’ evolution. 


References 


1. Denton, M., Evolution: A Theory in Crisis, Adler 
& Adler, MD, 1985. 


2. Mehlert, A.W., Richard Goldschmidt’s monster, 
J. Creation 16(2):42—45, 2002; creation.com/ 
images/pdfs/tj/j16_2/j16_2 42-45.pdf. 


3. Mazur, S., The Altenberg 16: An Exposé of the 
Evolution Industry, North Atlantic Books, CA, 
2010. 


4. Mazur, ref. 3, p. 34. 


5. A superfamily within the order Coleoptera 
(beetles) containing numerous species with very 
long antennae. 


6. A clade is a grouping that includes a common 
ancestor and all the descendants (living and 
extinct) of that ancestor. 


7. Gould, S.J., The return of hopeful monsters, 
Natural History 86(6): 22-30, 1977. 


8. Woltering et al., Conservation and divergence of 
regulatory strategies at hox loci and the origin of 
tetrapod digits, PLoS Biology 12(1), 21 January 
2014; plosbiology.org. 


9. Andreas Wagner is a full Professor at the Insti- 
tute of Evolutionary Biology and Environmental 
Studies, University of Zurich. 


10. Wagner, A., The Origins of Evolutionary 
Innovations: A Theory of Transformative 
Change in Living Systems, Oxford University 
Press, p. 14, 2011. 


37 


JOURNAL OF CREATION 30(2) 2016 || BOOK REVIEWS 


A look into The Unseen Realm 


The Unseen Realm: Recovering 
the supernatural worldview of 
the Bible 


Michael S. Heiser 
Lexham Press, Bellingham, WA, 2015 


Lita Cosner 


M people see the Old Tes- 
tament as a strange book that’s 


hard to interpret. Many Christians 
neglect its study for that reason. Heiser 
argues that the key to understanding 
many of the ‘difficult passages’ in 
the Old Testament is recognizing the 
supernatural worldview of its authors. 
He makes sweeping claims about the 
potential effects of his research: 
“What you’ll read in this book will 
change you. You'll never be able 
to look at your Bible the same 
way again [emphasis in original]” 
(p. 13). 

Central to that worldview, he 
argues, is the idea that Yahweh created 
spiritual or ‘divine’ beings with a 
variety of different roles. The ‘sons 
of God’ are his heavenly council, and 
human beings were originally intended 
to be His council on earth. That plan 
was temporarily derailed when the 
serpent, a disgruntled member of 
Yahweh’s council, tempted Eve and 
caused the Fall. The rest of the Old 
Testament is the account of heavenly 
and earthly rebellion against Yahweh 
and His continuing plan to restore the 
earth and have mankind as His family 
on earth. 


Countering practical materialism 


Today, many people in Western 
society no longer believe in God, 
angels, or other spiritual powers, while 
the existence of these entities would 
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have been simply assumed in ancient 
times, and used to explain all sorts of 
phenomena. Even many Christians live 
as practical materialists, acknowledg- 
ing God and the spiritual realm, but 
not believing that it has much of an 
impact on our daily life. 

Heiser argues that if we are going 
to understand the Old Testament, we 
need to adjust our worldview. The 
Israelites lived in a world where the 
spiritual battle lines were clearly 
drawn between Yahweh, the God of 
Israel, and the lesser, corrupt gods who 
were given control of the other nations 
descended from Noah and his sons. 

However, it is unclear how histor- 
ically Heiser views the first chapters 
of Genesis. He believes that Genesis 
only reached its final form during 
the Babylonian exile (a common 
view among liberal Old Testament 
scholars). Therefore he regards some 
key passages, such as the Nephilim 
account in Genesis 6, were written as 
polemics against Babylonian religious 
practices. However, this is problematic 
because Jesus assumed Mosaic 
authorship of the Pentateuch, which 
was the unanimous view of Judaism 
and Christianity until modern times.! 


God's two households 


One of Heiser’s main arguments 
is that God has a council of created 
heavenly beings with a hierarchy. 
The highest ones in the hierarchy 
are called ‘sons of God’, and are his 
‘family in heaven’ by virtue of their 
being created by Him. He does not 
need a council, but He chooses to 
use them (just as He does not need 
human beings, but chooses to use 
us). Some of these council members 
became corrupt, which is the reason 
why God sentences them to die as men 
in Psalm 82. 
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Recovering the supernatural 
worldview of the Bible 


Heiser claims that seeing the divine 
council in Genesis helps to shed light 
on what happened in the Garden of 
Eden, which Heiser argues was the 
seat of Yahweh’s divine council on 
earth. Heiser argues that the serpent 
was a member of the divine council 
who was unhappy with God’s decision 
to make humanity in His image, and 
so orchestrated their rebellion against 
God. When he promised Eve that she 
would gain insight as a result of eating 
the fruit, he did not promise that she 
would become like Yahweh. Rather, 
he claimed that she would become 
like one of the elohim—one of the 
members of the divine council. 

After the Flood, God covenanted 
with Noah and his sons, and com- 
manded them to fill the earth. But 
after the rebellion at Babel, Heiser 
argues that Yahweh in essence 
disinherited the nations, assigning 
them to the authority of the lesser 
council members who became cor- 
rupt. Instead, He chose for His own 
people a nation that did not yet exist— 
Israel, through whom God would 
retake the nations. 

One place Heiser missteps is when 
he argues that the Satan in Job is not 
the devil, but a member of the divine 
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council performing the task assigned 

to him. 
“The satan described in these 
passages is not the devil. Rather, 
he’s an anonymous prosecutor, as it 
were, fulfilling a role in Yahweh’s 
council—bringing an accusatory 
report.” (p. 56) 

It is true that Satan does not 
become the proper name of the devil/ 
serpent until the New Testament, but 
one could argue that it is partially 
because of Job that it became his 
name. And Revelation seems to clearly 
identify Satan, the serpent, and the 
devil as the same entity. The figure in 
Job opposes God and wishes harm on 
someone who loves God, which is very 
consistent with Satan. 


God's mountain paradise 


Combining Genesis 2 with Ezekiel 
28, Heiser makes the case that Eden 
was a mountain garden, which 
makes sense of ancient Near Eastern 
conceptions of mountains as the 
dwelling of the gods. Seen this way, 
Babel becomes a human attempt to 
build another mountain paradise and 
thereby ascend to Heaven. It was not 
simply disobeying the commandment 
to spread out over the earth; it was 
overt rebellion. 


The seed of the serpent 


Heiser believes that there were 
descendants of the Nephilim, called 
Anakim and Rephaim, in Canaan 
when the spies came back. Rather than 
concluding that the spies were lying 
about their presence, Heiser argues 
that they really were there and were 
only wiped out in David’s day. 

However, the only time when the 
word ‘Nephilim’ is connected with the 
Anakim is in the spies’ lying report 
in Numbers 13:33. While Scripture 
continues to reference people of 
unusual stature up through David’s 
day, the Anakim are never explicitly 


affirmed to be descendants of the 
Nephilim. And if the Nephilim were 
all killed in the Flood (and Genesis 
affirms that only Noah and his family 
survived) and the angels who fathered 
them were imprisoned until the day of 
judgment (2 Peter 2:4—8 and Jude 6-7), 
one wonders how the Nephilim could 
have reappeared. It seems much 
more likely that the spies genuinely 
encountered some large people, but to 
ensure that Israel refused to take the 
land they exaggerated their report even 
more and said that these people were 
actually descended from the Nephilim. 


Acovert mission of salvation 


Heiser also argues that there was 
a very good reason no one expected 
Jesus to be the sort of Messiah He 
was: the messianic prophecies were 
fragmentary and scattered throughout 
the Old Testament in such a way that 
we can only see their fulfilment in 
Christ in hindsight. Heiser argued that 
God did it this way to keep Satan in 
the dark. One might suppose that’s 
also the reason that Revelation is 
similarly difficult to interpret (as 
evidenced by the many interpretations 
of the book). 

Heiser complains that Christians 
read the New Testament into the Old 
and this colours our perception of how 
the Old Testament authors would have 
viewed the text. 

“These Old Testament passages and 

others have been made by modern 

commentators to speak about the 
messiah and his work in ways 
the New Testament authors don’t 

claim” (p. 243). 

But if the New Testament authors 
were interpreting the Old Testament 
typologically, then believers today 
should also be able to look at the Old 
Testament in the same way and see 
connections, since the NT doesn’t claim 
to exhaustively catalog OT typology. 
Of course, our typological readings 
need to be responsible, and they’re 
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never authoritative as the NT typology 
is; however, there is no reason to limit 
the typology to that explicitly stated 
in the NT. 


Jesus, the unique Son 


Heiser shows how the Old Testa- 
ment seems to include two Yahweh 
figures—one invisible and one visible 
who appears to people in various times 
and places and is called the Angel of 
Yahweh or the Word of Yahweh. They 
are sometimes distinguished, and 
sometimes their identities are blurred 
together. Heiser argues that the Angel 
of Yahweh is the pre-incarnate Son of 
God. This is consistent with John’s 
revelation of the Logos (Word) who 
was both with God and God Himself 
(John 1:1-3). 

Similarly, he argues that the 
identities of Jesus and the Holy 
Spirit are blurred in the same 
way in the New Testament (citing 
Acts 16:7, Romans 8:9, Galatians 4:6, 
1 Peter 10:11). However, I think he is 
wrong in this assertion. Calling the 
Holy Spirit ‘the Spirit of Christ’ or 
‘the Spirit of Jesus’ simply recalls 
Jesus’ promise that: 

“’.. the Helper, the Holy Spirit, 

whom the Father will send in my 

name, he will teach you all things 
and bring to your remembrance 
all that I have said to you” 

(John 15:26). 

Heiser is outright mistaken 
with claims using language that 
would delight modalist heretics, “The 
Spirit is Yahweh, and so he is Jesus as 
well.” However, Heiser redeems him- 
self somewhat by stating the correct 
doctrine: “It is clear that Jesus and the 
Spirit are different persons” (p. 294). 
It is correct that the Old Testament 
does not teach the full Trinitarian 
doctrine. Rather, at that stage of God’s 
progressive revelation, the doctrine had 
not been revealed, but it was in no way 
contradicted. But the New Testament 
is fully Trinitarian, i.e. reveals that in 
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the one true God, there are precisely 
three Persons. 


Troubling inconsistencies 


If Heiser had come to the text as 
a convinced inerrantist and a young- 
earth creationist, his book would 
have been much stronger and better. 
When it comes to the existence of 
spiritual beings, Heiser’s concern is 
to get back to the original view of the 
biblical authors. Yet that same view 
would have included creation in six 
ordinary-length days and a global 
flood. And in places, one is unsure 
how historical Heiser views the events 
in Genesis 1-11 to be. 

Heiser has a pleasant to read, 
accessible writing style. He breaks 
down complex ideas to make them 
understandable to people who can’t 
read Hebrew and the other relevant 
ancient languages. This ability to 
communicate is sadly rare among 
Bible specialists. One only wishes 
he was a little more consistent in his 
goal to communicate the original 
worldview of the Bible. 
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Atheist fantasies vs fact 


Faith vs Fact: Why Science and 
Religion Are Incompatible 


Jerry A. Coyne 
Viking Press, New York, 2015 


John Woodmorappe 


erry A. Coyne is a professor at 
J the Department of Ecology and 
Evolution at the prestigious University 
of Chicago. (I know some professors 
and students there, and it is commonly 
regarded as one of the finest research 
universities in the world.) As soon 
will become obvious, this poorly 
thought-out book is inconsistent with 
what one would expect from such a 
prestigious university. 

Although Coyne is a scientist, 
most of his book is on the philosophy 
and sociology of religion. The major 
theme of this book is that there is no 
evidence for the factuality of anything 
paranormal or supernatural, and 
that that is why scientists stick to 
naturalism, which does not demand 
an a priori assumption (e.g. p. 93). 
However, Coyne never explains what 
kind of evidence he, or other scientists, 
would find convincing. It sounds 
as if no evidence would ever being 
sufficient. 


Coyne's flippant thinking 


The informed reader will quickly 
realize the superficiality of this book. 
Here are just a few examples. 

To begin with, author Jerry A. 
Coyne recounts his background: 

“And a bit more biography is in 

order: I was raised a secular Jew, 

an upbringing that, as most people 
know, is but a hairsbreadth from 
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Faith 


= 
WHY SCIENCE AND RELIGION 


ARE INCOMPATIBLE 


= La 
JERRY A. COYNE 


Author of THE NEW YORK TIMES Bestseller 
WHY EVOLUTION IS TRUE 


atheism. But my vague beliefs 

in God were abandoned almost 

instantly when, at seventeen, I was 
listening to the Beatles’ Sergeant 

Pepper album and_ suddenly 

realized that there was simply no 

evidence for the religious claims I 

had been taught—or for anybody 

else’s either. From the beginning, 
then, my unbelief rested on an 
absence of evidence for anything 

divine” (p. xiii). 

Amazing! All it took was one 
song to wipe out the 17 year-old 
Coyne’s however-tentative belief in 
God. And he complains that those who 
accept the existence of God are shallow 
thinkers! 

The author jumps to conclusions 
with effortless ease. For instance, 
he mentions some experiment in 
which a brain scan shows a signal 
a few seconds before the person 
is consciously aware of making a 
decision (pp. 15-17). Presto! Free will 
has been disproved. Better still, the 
capacity of humans choosing to freely 
accept their Savior, and to choose right 
from wrong, also has been disproved. 
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I could not help but think of Mark 
Twain, who said, “There is something 
fascinating about science. One gets 
such wholesale returns of conjecture 
out of such a trifling investment of 
fact.” As everyone familiar with 
neurobiological data can attest, the 
way a brain ‘lights up’ is amenable to 
different interpretations. 

Coyne’s statements about Scripture 
are no better. He glibly asserts, for 
example, that there is no evidence for 
the Exodus (pp. 90, 258). More on 
Coyne’s fledgling understanding of 
the Bible later. 

The author delivers standard jibes 
against creationists (p. 104). They are 
so ludicrous, and so outdated, that I 
will not dignify them with a response. 


A decisive blow against 
religious compromise 


To his credit, Coyne rejects the 
“all religions are basically the same” 
notion, pointing to the fundamental 
and irreconcilable differences between 
religions. He also rejects the “Bible is 
metaphor” concept, pointing to the 
tendency to ‘allegorize’ Scripture in 
order to escape conflicts with science. 
He also debunks those who invoke 
Augustine and Aquinas to justify their 


compromise. He quotes from these 
luminaries to show that a figurative 
interpretation of Scripture does not 
replace a literal one. In fact, figurative 
interpretations presuppose the validity 
of the standard literal interpretations! 
(pp. 57-58). 

What are scientific creationists up 
against? The reader may be struck 
by how well funded are the forces 
of evolutionary compromise. For 
example, the wealthy Templeton 
Foundation funds BioLogos, which, 
in the words of Coyne, “is designed to 
show evangelical Christians that they 
can accept both Jesus and Darwin” 
(p. 19). 

Coyne at least finds creationists 
more grounded in reality than 
compromising evangelicals and other 
accommodationists. He quips: 

“Sometimes it seems that scriptural 

literalists are more intellectually 

honest than the ‘scripture is not a 

textbook’ crowd, who, rather than 

admit that science has falsified 
much of the Bible—and, by 
implication, has cast doubt on the 
rest of it—argue that the book is 
effectively one long parable. After 

a stiff dose of pick-and-choose 

apologetics, the words of the 

Australian creationist Carl Wieland 

seem like a gust of fresh air” (p. 75). 


Atheism 


The belief that there was nothing and nothing 
happened to nothing and then nothing magically 


exploded for no reason, creating everything and 

then a bunch of everything magically rearranged 

itself for no reason what so ever into self- 

replication bits which then turned into dinosaurs. 
Makes perfect sense 


Figure 1. Just some of the untested beliefs of the atheist 
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Evolutionistic faith in action 


This is how Coyne imagines (and 
I stress imagines) the presumed 
evolutionary origin of life: 
“We know it happened between 
4.5 billion years ago, when the 
Earth was formed, and 3.5 billion 
years ago, when we already see the 
first bacterial fossils. And we’re 
virtually certain that all living 
creatures descended from one 
original life-form, for virtually 
all species share the same DNA 
code, something that would be a 
remarkable coincidence if the code 
arose several times independently. 
But because the first self- 
replicating organism was small 
and soft-bodied and thus could not 
fossilize (it was likely a molecule, 
perhaps surrounded by a cell-like 
membrane), we don’t have a way 
of recovering it” (p. 37). 
Ah, that poignant, child-like 
faith of the evolutionist! (See figure 1.) 
And Coyne complains about religious 
believers accepting the factuality of 
something that they cannot see and 
things that cannot be tested! What’s 
more, Coyne complains about 
theists engaging in falsification— 
proof reasoning and falling back on 
dogmatism. Ironic, to say the least! 
Not surprisingly, Coyne repeats 
the rationalist dictum that “Extra- 
ordinary claims require extraordinary 
evidence”. Just as non-surprisingly, 
he exempts atheist ideas from such 
a standard of scrutiny. From his 
quoted statement, above, it is obvious 
that there is no evidence—let alone 
extraordinary evidence—that life 
came about from non-living chemicals. 
But what does it matter? The atheist 
believes anyway. That is all he has. 
But wait. Coyne is not finished yet. 
Faced with the problem of the fine- 
tuned universe making life possible, 
he conjures up hypothetical exotic 
forms of life that don’t require a fine- 
tuned environment, perhaps based on 
silicon or—better yet—not even based 
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on matter (p. 162). Isn’t Coyne’s logic 
wonderful? He will not believe in an 
unseen spiritual God but is prepared 
to believe in an unseen ‘spiritual’ form 
of life! 

The author characterizes the 
multiverse theory as follows: 

“Now, it’s not clear whether we 

can actually show that there are 

multiple universes, for they might 
be undetectable from our own. Still, 
physicists are beginning to devise 
ways to test their existence, and 
we've recently seen evidence for 
at least one of their preconditions: 

cosmic inflation” (p. 163). 

Regardless of whether or not 
either or both the multiverse and God 
are testable, the former of which he 
affirms and the latter of which he 
denies, we see once again Coyne’s 
bottomless atheistic evolutionary faith 
in action. 

In common with many other 
evolutionists, Coyne laments the fact 
that much of the American general 
public does not accept evolution. 
Perhaps this is, first and foremost, 
because the evidence for molecules- 
to-man evolution is so weak that even 
the layperson can see through it. 


Evolution and testability 


The author repeats the contention 
that the ultimate claims of religion 
are not testable while evolution is 
testable—in that evidence could be 
found to disprove it. In actuality, 
evolution is so plastic that it, in 
practice, is not susceptible to potential 
falsification. Any observation could 
be fitted into it. Permit two examples 
raised by Coyne (p. 31). 

Coyne repeats the stock argument 
about a mammal fossil, found in 
Paleozoic strata, disproving evolution. 
It would not. Ad hoc modifications 
of phylogenies happen all the time. 
Stratigraphic-range extensions— 
including spectacular ones—also 
happen frequently. So, if a mammal 
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was found in the Paleozoic, evolu- 
tionists would just recast their ideas 
in terms of mammals evolving earlier 
than previously supposed, and hav- 
ing a polyphyletic origin—one in 
the Triassic and an unexpectedly 
earlier one in the Paleozoic. After 
all, science is full of surprises, and 
science always changes in the face of 
new discoveries. 

He also claims that an adaptation 
in a species that is only relevant for 
another species—such as a pouch 
found on a wallaby that gives birth 
to fully-developed placental babies 
that need not go through a pouch- 
dwelling stage of development— 
would disprove evolution. It would 
not. The evolutionist would simply 
say that here is an unusual marsupial 
mammal that has—only recently— 
evolved a placental-style fully dev- 
eloped neonate at birth, enabling it 
to skip the pouch-dwelling stage. 
Not enough time has elapsed for the 
pouch to disappear, or at least become 
vestigial, in the mother. To make the 
foregoing scenario more intellectual- 
sounding, he would probably say that 
evo-devo predicts the rapid emergence 
of major changes in living things 
caused by an evolutionary ‘tweaking’ 
of the rate of ontogenic development. 

Pointedly, this very reasoning 
that Coyne imagines would fals- 
ify evolution actually exists in 
evolutionary thinking! Humans have 
generally irrelevant adaptations, 
‘aquatic’ ones, which would be suitable 
to another, aquatic, species. Humans 
have several adaptations, such as near- 
hairlessness, face-to-face copulation, 
high body fat, and bipedalism, that 
are non-existent or rare in non-human 
primates. This has led to the aquatic 
hypothesis, which posits that a branch 
of ancestral primates had started 
evolving to an aquatic lifestyle, but 
something changed, and that is why 
humans are stuck with a number of 
aquatic adaptations even though they 
are not aquatic.’ 
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Any conceivable biological obser- 
vation can be assigned an evolutionary 
explanation. If there is selfishness in 
nature, this is intuitively obvious. But 
if there is altruism, it must be because 
of kin selection. But what happens 
when neither individual fitness nor 
group fitness are at stake? Here Coyne, 
once again, engages in the kind of 
auxiliary hypotheses that he is fond of 
accusing religionists of doing: 

“Animals that have their own lit- 

ters will often adopt members of 

another species. ... This happens 
because the ‘adoption’ option 
simply isn’t common in nature, 
and natural selection has operated 
to promote the suckling of infants 
that happen to be nearby—which 
are almost invariably your own” 

(pp. 175-176). 

So much for the testability of 
evolution. 


Why are leading scientists 
almost all atheists? 


Rejection of God is fundamentally 
a spiritual problem, and it afflicts 
intellectuals the most. This has long 
been known (1 Corinthians 1:25—27). 

Coyne claims that, of all ID 
(Intelligent Design) proponents that 
he knows, only David Berlinski is not 
motivated by religion. If true, so what? 
How many evolutionists, especially 
ardent ones, are motivated by atheism, 
if only subconsciously? 

The author cites some studies 
showing that scientists are much 
more likely to be atheists than the 
American general public. As for elite 
scientists—members of the National 
Academy of Sciences—the disparity 
reaches staggering proportions. Fully 
93% are atheists or agnostics and 
only 7% believe in a personal God 
(p. 12). From this, Coyne concludes 
that the more scientifically minded 
a person is, the more likely he/she 
appreciates the lack of evidence for 
the supernatural. However, not to be 
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denied the 100% that he would like 
to have, he disparages the 7% who 
do believe in God as engaging in 
compartmentalized thinking. How 
self-serving! 

Most concerning of all, Coyne does 
not consider alternative explanations 
for the foregoing trends. To begin with, 
advancement in academia, such as the 
granting of tenure and the election to 
the National Academy of Sciences, are 
not solely based on scholarly merit or 
the quality of one’s thinking. They are, 
in part, a popularity contest. Internal 
politics also plays a role, as does the 
‘fit’ of the candidate to the culture of 
academia. 

Let us analyze all this. Could it 
be that atheistic scientists are more 
likely to be elected to the National 
Academy of Sciences because they 
are a better match to the secular ethos 
of academia? Could even intellectual 
snobbery play a role—in that those 
scientists who reject the ways of the 
‘ignorant masses’ (read: religion) are 
more likely to be esteemed by their 
peers, and thereby elected to the 
National Academy? 

For the sake of argument, however, 
let us assume that election to the 
National Academy of Sciences 
is based on high-level scientific 
merit and nothing else. Could it 
be that those who will not accept 
God gravitate to science because 
its inquisitive and skeptical 
character makes it easier for them 
to rationalize their rejection of 
God and His authority? More 
specifically, could it be that 
atheists are especially abundant 
in the disciplines of biology 
and psychology (p. 13) because 
these very fields are the most 
effective ones in making one 
feel successful in one’s evasion 
of God? Finally, could it be that 
the most intelligent scientists are 
the ones most likely to be atheists 
because—by the very fact of 
their powerful intellect—they are 


the ones most in need of cultivating 
a highly developed scientific mindset 
for the purpose of rationalizing their 
highly cognizant rejection of God? 

But let us go beyond religion. 
Consider the fact that scientists 
(especially elite scientists) usually 
reject not only God, but also anything 
non-material (such as any form of 
life after death). Does the exercise of 
the scientific method tend to make 
scientists materialists or do people 
who have a materialistic mindset 
(what-we-see-is-all-that-matters) tend 
to gravitate to modern uniformitarian 
science precisely because of its 
materialistic outlook? One could think 
of the psychologist Maslow’s hammer: 
if you are a hammer, then everything 
to you is a nail. 


Straw-man believers 


The author complains about straw- 
man arguments. Ironically, he is 
consistently the worst offender. 

Coyne cites evidences that most 
religious believers are that way 
because of upbringing or emotion, 
not reason. However, exactly the 


Figure 2. A biologically-irrelevant adaptation is said to falsify 
evolution, yet such adaptations exist in nature. 
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same could be said of most atheists— 
most of whom were either raised with 
little or no religious grounding or are 
rebelling against God for some reason 
(sinful lifestyle, bad experiences with 
religious believers, personal tragedy, 
perceived unanswered prayer, etc.) 

Now consider science itself. How 
many scientists accept what they 
believe (e.g. evolution) because they 
have weighed the evidence in depth 
for themselves, and have genuinely 
become convinced of its correctness, 
and how many believe out of a 
spirit of conformity with prevailing 
scientific opinion? Coyne repeats the 
mantra that science, unlike religion, 
encourages doubt, and that science 
treats questioning as a virtue instead 
of a vice. This is a half-truth, as 
evidenced by the many untoward 
experiences that dissenting scientists 
had experienced in the past. If nothing 
else, this can include the denial of 
funding for research. 

In attempting to show how 
‘scientific’ those of his ilk are, Coyne 
asserts that scientists freely accept 
disproving evidences, and contrasts 
this with some prominent believers 
who have said that no evidence 
could ever convince them, for 
example, that the Resurrection 
of Jesus Christ never happened. 
Excuse me, but how many 
atheists would never believe in 
God no matter what? (I have 
heard of atheists who say that, 
were the sky to open up and were 
they to see God face-to-face, they 
would sooner believe that they 
had a psychotic episode than they 
would admit the reality of God.) 

Now consider disproof in 
science itself. Coyne points out 
that the Piltdown Man hoax 
was exposed by scientists, but 
conveniently fails to mention 
that it had been an amateurish 
forgery, and that it had taken 
only 50 years for the hoax to 
be exposed. This, and other 
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significantly persisting scientific 
shenanigans that could be mentioned, 
does not exactly inspire confidence in 
the premise that science particularly 
encourages disproof. 


Straw-man Christianity 


The author repeats the claim 
that what religion one practises is 
primarily an accident of birth. This is 
a half-truth. To begin with, isn’t being 
an atheist also usually an accident of 
birth? Barring consideration of God’s 
will (which determines the advantages 
and disadvantages of every person 
ever born: Acts 17:26), there is one 
sobering reality: very many things 
(such as one’s gender, race, socio- 
economic status, the capabilities 
and character of one’s parents, and 
time in history one lives in) are also 
accidents of birth. The vast majority 
of Christians alive today had ancestors 
that were pagans. In virtually every 
culture and clime, there have been 
individuals who have come to the 
One True God. Finally, being born 
in a nation with the one true religion 
is no guarantee of being a faithful 
practitioner of that religion. 

Coyne lumps all the mirac- 
ulous claims of all religions into 
one and the same bag. To Coyne, 
one account of a miracle is as 
much non-factual as any other 
claim of a miracle. That is like 
saying that because some written 
events are legendary, therefore 
all written events are legendary. 

The author consistently cites 
only evidence that supports 
his atheistic contentions. For 
instance, he claims that scientific 
experiments have disproved 
the efficacy of prayer, while 
ignoring other experiments that 
at least suggest the efficacy of 
prayer. Of course, the one who 
rejects God can always fall back 
on rationalizations, such as a 
poorly controlled experiment, the 
seemingly all-powerful power of 
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suggestion acting on the one praying, 
etc. 

Coyne’s understanding of the 
evidences for the Christian faith is 
indefensible. He does not demonstrate 
even a rudimentary understanding of 
the evidences for the historicity of 
the Gospels and Epistles. He engages 
in dismissive hand-waving, and 
repeats the trite statement that the 
Gospels were written some decades 
after the events—as if this was ipso 
facto supposed to invalidate them 
(e.g. p. 121). If such reasoning were 
applied to the factuality of Julius 
Caesar, described long after his death, 
it would also surely be disproved. 
Predictably, he dusts off the so-called 
contradictions between the Gospels 
on the Resurrection accounts, but 
does not tell the reader that these 
divergences are superficial, are hardly 
any different from those in different 
newspaper accounts of the same 
event today, and are exactly what one 
would expect to see when comparing 
independent sources. 

Not done yet, Coyne, in dead 
seriousness, repeats the most ill- 
informed counter-explanations for the 


Figure 3. The Piltdown Man hoax, an amateurish forgery 
that took only 50 years to unmask, does not exactly inspire 
confidence that science is fundamentally skeptical of its 
findings. 
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Resurrection of Jesus Christ (p. 123). 
This includes the charge that the 
disciples invented the Resurrection, 
in ‘collaborative storytelling’, as a 
means of dealing with the cognitive 
dissonance of seeing their leader die. 
This was supposed to be comparable 
to the way that modern cults deal with 
disconfirming events, such as the 
failure of the world to end as predicted. 
Coyne’s facile explanation is just 
that. If Jesus just died, why did the 
disciples not deal with the cognitive 
dissonance of His death through more 
prosaic, standby explanations—such 
as their lack of faith, their being 
found unworthy by God, or God’s 
ways being mysterious? Conversely, 
if the human mind is simultaneously 
so creative and irrational in dealing 
with cognitive dissonance that it 
can fabricate an elaborate bodily 
resurrection, then what can it NOT do? 
Must the historian worry, for example, 
that Julius Caesar and his exploits 
never happened, and were merely the 
‘collaborative storytelling’ in response 
to some kind of event that had caused 
cognitive dissonance in ancient Rome? 
The author repeats the silly 
argument that certain Christian 
doctrines were determined by 
vote (pp. 70—71). In actuality, the 
Council of Nicaea did not invent 
the doctrine of the Trinity. Nor 
did it impose this belief on the 
church. Coyne fails to mention 
the fact that the overwhelming 
majority of votes at Nicaea 
affirmed the full Deity of Jesus 
Christ, thus proving the fact that 
the Trinity had long been pre- 
existing mainstream Christian 
doctrine. The Arian heresy had 
been an upstart movement, and 
had been unambiguously dealt 
with. The Trinity had been 
re-affirmed, and Arianism 
exposed and condemned. There 
was nothing that needed to— 
much less had to—be ‘imposed’ 

upon the church. 
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Disparaging Christianity and the 
origins of modern science 


Predictably, Coyne repeats the 
line about early European scientists 
being Christians solely because 
almost everyone was a Christian. 
His logic is self-refuting. If the 
Christian religion is especially toxic 
to scientific reasoning, then why did 
science develop, and persist, of all 
places, precisely in the one in which 
confessedly almost everyone was a 
Christian? 

The author boldly asserts that 
European science does not owe its 
origins to Christianity. However, he 
states that “In the end, we don’t know 
why modern science arose for keeps 
in Europe between the thirteenth and 
sixteenth centuries, while arising 
and then vanishing in China and 
Islamic countries” (p. 215). Without 
actually getting into the evidences 
for the crucial role of Christianity 
in the foundation of science, let us 
just analyze Coyne’s logic. It, once 
again, is self-refuting. If Coyne cannot 
know why science persisted in Europe, 
unlike in other places, then how can 
he so boldly say that Christianity had 
nothing substantial to do with it? 


‘Science has good intentions’ 


Not surprisingly, Coyne glosses 
over all the evil consequences of 
Darwinian evolution. He would have 
us believe that eugenics and racism 
were simply corruptions of Darwinism 
brought upon us by racists and 
xenophobes (p. 219). This is laughably 
untrue. Racism and eugenics were no 
add-ons to, or misuses of, Darwinism. 
They had been given the imprimatur 
of scientific legitimacy by 19"-century 
‘science’, had been part of the very 
fabric of Darwinism, and had been 
actively researched and promoted by 
leading Darwinists, moreover, for 
many decades after 1859. 

Coyne realizes that both religion 
and science have done bad things, 
and that one theoretically could 


blame bad policy makers, rather than 
religion or science per se, for this. Not 
to be denied, however, he insists that 
religion has an inherent propensity 
for wrong, owing to its dogmatic 
insistence on knowing the truth. 
However, the ‘inherent propensity 
for wrong’ argument can also be 
applied to science. The scientific- 
knowledge spirit can easily corrupt to 
an intellectual hubris, leading to a ‘we 
know a lot’ or even ‘we know what 
is best for you’ mentality, sometimes 
ending in disastrous policies. 

Continuing his diatribe against 
religion, Coyne repeats the idiotic 
cliché that religion is unique in its 
ability to make good people do evil 
things. I beg pardon. How many 
murderers in the Soviet NKVD had 
been good people, convinced by an 
atheistic ideology (Communism), that 
their killing of class enemies was a 
necessary and noble deed—a favour 
to human progress? 

Coyne also asserts that science, 
unlike religion, at least strives for 
correction owing to its self-testing 
nature, even if it is sometimes 
mistaken to the point of being 
harmful. This is a variant of the 
‘we have good intentions, so excuse 
us’ argument. However, this ‘good 
intentions’ argument can also 
be applied to religion. When the 
Inquisition tortured heretics, it did 
so not because religionists are mean 
and petty. The Inquisition’s actions 
were based on the good intention of 
saving souls and preventing sin from 
spreading. When the mostly religious 
authorities limited or abolished the 
Inquisition, and introduced religious 
tolerance, it was based on the good 
intention of not stifling legitimate 
differences and dissent, and the good 
intention of not causing the suffering 
of those who believed differently. 
Note also, the Spanish Inquisition 
killed about 2,000 people over three 
centuries.’ This pales into comparison 
with the genocidal Holodomor 
(Tonogomop, ‘murder by starvation’), 
where millions of Ukrainians died 
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in the man-made famine of Stalin’s 
atheistic Communism in 1932-1933. 

Failing all else, Coyne insists that 
science has made dramatic progress, 
while religion remains static. That 
premise, of course, depends upon 
his narrow materialistic definition 
of progress. In science, progress is 
measured in terms of discoveries, 
inventions, and an enhanced standard 
of living. In the Christian faith, 
progress is measured in leading 
successive generations of people to 
devotion to God. 


Conclusions 


I personally appreciated Coyne’s 
book in a way. It enabled me to see 
afresh the folly of the atheist position 
and the desperation of its attacks on 
religious believers. 

However, I would not recommend 
this book to the serious student of 
science and religion. Coyne says 
nothing new, much less anything 
profound. This book is so superficial 
and repetitive that it eventually 
becomes tedious to read. It is one 
shallow tired cliché after another. 
Coyne repeatedly complains about 
religious believers accepting things 
that they cannot see and test, but has 
no problem in believing in unseen and 
untested things so long as they fit his 
atheistic evolutionary preconceptions. 
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Catastrophic 
plate tectonics 
and plate 
tectonics—a 
comparison of 
two theories 


I feel some clarification is in 
order after reading Mark McGuire’s 
recent article entitled “Catastrophic 
plate tectonics and plate tectonics—a 
comparison of two theories”. 

First, his article seems to follow the 
same format of most anti-catastrophic 
plate tectonics (CPT) articles, pointing 
out minor, unresolved issues in the 
overall theory, yet offering little in 
a viable alternative.! Many of these 
articles merely proceed with criticism 
of CPT as if little data in support of 
CPT actually exists. 

Since the 1960s, the geologic 
literature has been filled with data 
supporting horizontal movement of 
lithospheric plates, some obviously 
more valid than others. In contrast, 
there is a despairingly obvious lack 
of published alternative (non-CPT) 
explanations for: (1) the mantle 
tomography showing clear and 
continuous oceanic lithosphere 
subducted beneath trenches 
(figure 1)”; (2) the heat flux pattern 
across ocean ridges that supports sea- 
floor spreading; (3) the differences 
in magma chemistry observed at 
volcanoes in locations like Hawaii, 
Italy and the USA West Coast that 
can be best understood using the CPT 
model; and (4) the linear patterns of 
earthquakes, volcanoes and mountain 
ranges that are so readily explained 
by plate boundaries. Just how do the 
alternative hypotheses explain these 
empirical data? 

Criticism of CPT is fine. It is a 
theory. It does not have the answers 
to every issue, and likely never will. 
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However, creation scientists should 
examine all the relevant data and 
choose the best explanations that 
follow the truth of Scripture. I 
personally believe CPT offers the best 
biblically based explanation for the 
entire spectrum of observable geologic 
data. Other authors may disagree, 
but they cannot disregard empirical 
data. We cannot reach any sort of 
Flood model consensus if we exclude 
available data from our thinking. 
One final thing I would like to 
clarify was discussed by McGuire 
on page 106 and in endnote number 
32 on page 112.' It seems that 
McGuire, and possibly others, believe 
that CPT involves two complete 
subduction cycles which consumed 
the entire oceanic lithosphere twice. 
I believe this is incorrect. Yes, John 
Baumgardner has previously pointed 
out that there is a lack of so-called 
Paleozoic-age oceanic lithosphere 
in existence today. However, his 
unpublished computer model suggests 
only a minimal amount of Paleozoic 
oceanic lithosphere was created 
during the Flood, mostly in the South 
Pacific.* He also found that subduction 
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in the South Pacific seemed to cease 
at the end of the Paleozoic. My 
own unpublished research fits this 
interpretation also. I find minimal 
coverage of the continents with Flood 
sediments during the Paleozoic 
megasequences. It is not until the latest 
Paleozoic and into the Mesozoic that 
I find the most extensive sedimentary 
coverage of the continents. This 
implies a greater amount of ocean 
crust was being produced in the 
Mesozoic and, likewise, less during 
the Paleozoic. 

All this to say that most supporters 
of CPT do not advocate the subduction 
of two complete ocean surfaces 
between days 40-150 as McGuire 
assumes.' I don’t think there ever 
was a claim in CPT to subduct 669 
million km? of ocean surface into 
the mantle during the Flood. The 
amount subducted was more likely 
not appreciably greater than the 
original, pre-Flood ocean surface, 
or closer to 360—400 million km°. 
Finally, there was not only subduction 
activity during the Flood around the 
ring of fire (40,000 km), there was 
subduction along southern Europe, 
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Figure 1. East-west profile of P-wave velocity across the subduction zone beneath the Tonga island 
arc volcanoes, Pacific Ocean. Earthquakes caused by subducting slab shown with small circles. 
Velocity perturbation scale shown at bottom. (From Zhao et al.2, figure 2.) 
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the Middle East and even northern 
India that McGuire didn’t include in 
his estimate.! These locations add 
another 15,000—20,000 km to the 
length of worldwide subduction during 
the Flood event. When you add in the 
proper numbers, the result does fit 
inside the mantle. 


Timothy L. Clarey 
Dallas, TX 
UNITED STATES of AMERICA 
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» Mark McGuire replies: 


First of all, I would like to thank 
the editors of Journal of Creation 
(JoC) for publishing the two articles 
on uniformitarian plate tectonics 
(UPT) and catastrophic plate tectonics 
(CPT). JoC has presented ideas like 
this in the past (whether they agree 
with the author’s position or not) which 
promotes healthy debate. Second, 
when I read the book The Genesis 
Flood ' in 1980, I was convinced that 
Whitcomb and Morris presented a 
valid Flood model which included 
vertical tectonics (VT) based on the 
Bible verse ““The mountains rose; the 
valleys sank down ...” (Psalm 104:8). 
The UPT/CPT model may explain 
oceanic crust better than VT, but the 
VT model explains mountains better 
than the UPT/CPT model. This is a 
matter for debate. Also, it was the 
study of oceanic crust which elevated 
the plate tectonics (PT) model to its 
dominance today.’ 

Next, concerning topics in the 
letter to the editor, the intent of the 
two previous articles** was to point 
out problems in the UPT/CPT models 
which need to be addressed. I started 


researching this topic in 2012 and I 
discovered in almost every area there 
is some issue that needs explanation. 
A paper of this size limits what can 
be discussed so several of the major 
‘icons’ of the PT model—subduction 
zones and the bending of plates, the 
San Andreas Fault, and magnetic 
striping—were highlighted. But, many 
other areas could have been chosen 
such as intra-plate tectonics (the New 
Madrid Fault) or mountain building? 
(the Alpine system in Europe and 
Africa was only briefly mentioned 
in these articles) or hot spot tracks 
(how the Hawaiian-Emperor island 
chain ‘jumped’ from one direction to 
another). 

As for empirical data, we all have 
the same data but that data must be 
interpreted. Mantle tomography is 
subject to interpretation. There are at 
least three different interpretations 
that cause the relative velocity 
variation: 

1. thermal differences between hot 
and cold slabs, 

2. density differences between litho- 
sphere,° and 

3. chemical depletion rather than 
temperature variation.”® 

Moreover, on examining the 
Tonga Trench and Tonga and Fiji 
island tomographic section (assuming 
thermal differences), it appears that 
the main heat flow from the subducting 
slab is between the Tonga and Fiji 
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islands yet there are no volcanic 
islands at that location. Also, there 
appears to be a heat-flow connection 
to the Tonga islands but not Fiji. How 
did the Fiji islands form without a 
connection to the subduction zone, and 
why are there no island arcs over the 
main heat source? As far as subduction 
(subsidence) zones are concerned, they 
could be explained in the VT model 
as a semi-infinite beam loaded at its 
edge (figure 1). 

Also, I would like to clarify that 
the calculation used to determine the 
length of the subducting slab was 
based solely on the Pacific Ocean. 
The area for the Pacific Ocean is 
166,242,000 km?. The subduction 
zones in the Pacific ring of fire is 
40,000 km. These were the numbers 
used to calculate the 4,160 km length. 
I apologise for the confusion. 

Furthermore, one of the problems 
of writing these articles was where 
UPT/CPT models differ. In the UPT 
model, plate movement has been going 
on since at least the Cryogenian Period 
which is approximately 650 Ma in the 
uniformitarian model.’ It should be 
noted that one of the problems with 
any period prior to the Cambrian is 
the lack of fossils, and without fossils 
it is almost impossible to date the time 
period. The final breakup of Pangea 
took place around 200 Ma. Whether 
CPT follows this reasoning was not 
clear and I assumed that it would. 


Figure 1. Flexure of a semi-infinite beam based on the equation Y = (Ymax)e*“ cosvx (after Watts!) 
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In any model there is going to be a 
question as to what the pre-Flood 
earth looked like. However, if it does 
not follow the UPT model then that 
distinction needs to be made. 
Finally, I would like to say I 
commend the work of John Baum- 
gartner and his colleagues and I pray 
for him and many other creation 
scientists and the organisation they 
represent on a daily basis. I do not 
agree with the CPT position but I 
certainly think that the creationist 
community has benefitted from his 
work as a counter argument to the 
UPT model. 
Mark McGuire 
Memphis, TN 
UNITED STATES of AMERICA 
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Creationism in 
Europe 


I find myself significantly at odds 
with Jerry Bergman’s rather positive 
review of a recent multi-authored 
book on the status of creationism and 
intelligent design in Europe.' On the 
surface of it, I acknowledge that the 
book, titled Creationism in Europe, 
appears to be a well-structured, 
crisply written summary of an 
interesting subject. However, from 
my own knowledge of the European 
biblical creation scene, some of the 
authors have failed to do their research 
properly, relying extensively on 
secondary (even disreputable) sources. 

Regrettably, I must disagree with 
Bergman’s glowing assessment of the 
book: “a well-documented review” 
and “an excellent, fairly balanced 
review of the situation of Darwin 
Doubters in Europe”. The following 
selected examples should suffice to 
illustrate my concern (quotations that 
follow are from the book itself rather 
than Bergman’s review): 

United Kingdom (chapter 3, pp. 
50-64). “British creationism has ... 
had very little impact on public debate 
in the school system.” On the contrary, 
the last decade and a half have seen 
a number of high-profile discussions 
arise concerning the ‘threat of 
creationism’ regarding children’s 
education. Humanist and secular 
groups in the UK have lobbied the 
Department of Education to change 
policy and have largely succeeded in 
restricting the freedom of creationist 
speakers to visit schools, even upon 
invitation.” The author of this chapter 
has leaned heavily upon the BCSE for 
his information—the so-called British 
Centre for Science Education—a 
blog site which exhibits appalling 
scholarship by any standard.* Even 
anti-creationist Richard Dawkins has 
ridiculed BCSE’s founder, describing 
him as a liar and a ‘self-promoting 
fool’* In the author’s discussion 
concerning creationist organisations, 
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Creation Science Movement (formerly 
Evolution Protest Movement)’ is said 
to be connected to Biblical Creation 
Ministries (it is not), which is said 
to be the “second largest creationist 
organisation in Britain’.° Most 
other active groups, even small 
ones, are covered, but Creation 
Ministries International is nowhere 
mentioned in this chapter about UK 
creationism.’ For many years, CMI 
has had an especially active, country- 
wide (not to mention Europe-wide) 
speaking ministry and hosts one 
of the world’s most prominent 
creationist websites (creation.com). 
CMI’s Darwin: the Voyage that 
Shook the World documentary film, 
screened country-wide in 2009, 
stirred up sufficient controversy 
for the BBC to interview one of 
the film’s evolutionist interviewees 
alongside a CMI representative. One 
must conclude that the author of this 
chapter (Joachim Allgaier) and the 
three editors of the book as a whole— 
the subject of Bergman’s review—had 
very little (if any) knowledge of the 
UK creation scene and were wholly 
reliant upon secondary sources, failing 
to adequately research their subject 
matter. 

Germany (chapter 6, pp. 105— 
124). In this chapter, Werner Gitt is 
discussed briefly on a single page; 
he is described as an ‘engineer’ and 
a co-author (with six other writers) 
of a 2009 book published by a Swiss 
society. There is no mention of his 
important work in Information 
Science. Gitt is among the most 
prolific German creationist authors 
(including translations into other 
languages) but this fact is also 
overlooked. 

The Netherlands (chapter 4, pp. 
65—84). Having, myself, spoken in 
this country on many occasions, I 
was disappointed in the apparently 
selective reporting and ignorance 
exhibited by the three writers of this 
chapter. The focus is on Intelligent 
Design (and also theistic evolution); 
there is no mention whatsoever of 
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‘Mediagroep in Genesis’ (MiG; 
previously known as Workgroep 
in Genesis), which began around 
2004 and grew in prominence. They 
promoted a number of national 
speaking tours with CMI’s Philip Bell 
and AiG’s Terry Mortenson (with the 
national press sometimes showing 
interest) and have a successful 
website. Moreover, MiG encouraged 
publication of Dutch translations of 
a good number of books and DVDs. 
Bergman writes that the book “is 
a well-documented review of the 
status of creationism in 10 European 
countries”. However, it seems that 
his main source of information was 
the book itself rather than first-hand 
knowledge of the situation in Europe. 
He does mention that the authors are 
“all Darwinists or ex-creationists”; 
indeed, Ronald L. Numbers wrote the 
Foreword, a man whose apostasy from 
a former profession of faith hardly 
qualifies him as an impartial observer. 
Apparently, Numbers’ own book on 
creationism was well-researched,* but 
Sarfati wrote: 
“... his prejudices are evident. 
The book majors heavily on 
personalities, with subtle (and 
some not-so-subtle) character 
assassinations, while the high 
scientific qualifications of many 
creationists are downplayed. He 
invariably gives the last word to 
the evolutionist, which often leaves 
an impression contrary to the facts 
as can be seen upon checking the 
sources.” 

In my view, Numbers’ endotr- 
sement of Creationism in Europe and 
the authors’ own worldview obligations 
warrant much more caution. An 
‘important reference’, as Bergman 
describes it? Not without indepen- 
dent corroboration from established 
creationists in those same 10 European 
nations. 


Philip Bell 
Leicester 
UNITED KINGDOM 
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» Jerry Bergman replies: 


The goal of the book Creationism 
in Europe was to review the creation 
movements and those involved. Philip 
Bell’s response to my review indicates 
that he thought the book should be a 
very different book, namely a review 
of the problem of discrimination 
against creationists. At the least 
Bell’s response added to the book 
Creationism in Europe, although at 
times contradicted it. He found some 
errors, but in my experience of reading 
scores of anti-creation books, most are 
replete with errors and inaccuracies. 
I am very familiar with the often 
irrational antagonism against those 
who oppose the Darwinian worldview. 
I have, so far, written six books 
documenting the problem, namely 
Slaughter of the Darwin Dissidents, 
Silencing the Darwin Dissidents, 
Censoring the Darwin Dissidents, 
Supressing the Darwin Dissidents, 
Eminent Scientist Darwin Doubters: 
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Nobel Laureates and other Eminent 
Scientists who have rejected Orthodox 
Darwinism, and Four Times a Heretic. 
Each of these books has over a 
thousand footnotes documenting the 
claims made in the book. 

In my book review, I was com- 
paring Creationism in Europe to 
those books written on the subject of 
creationism from a secular viewpoint, 
and, in general, I found Creationism 
in Europe to be far less inaccurate and 
vociferous, but much of the secular 
literature on creationism is often so 
antagonistic and inaccurate that this 
may not be saying much. The secular 
literature on creationism is so filled 
with ad hominem arguments and name 
calling that I have devoted an entire 
chapter to this topic in my Silencing 
the Darwin Dissidents book. 

Common claims in many secular 
books imply that Darwin doubters, as 
a whole, are retrogressive, ignorant, 
loons, liars, and even child abusers. 
In contrast, Creationism in Europe 
contained a fair amount of positive 
material about the movement, as well 
as brief discussions about some of the 
creationist opposition. It could have 
contained more objective information 
about the opposition; but as I doc- 
ument in my book Censoring the 
Darwin Dissidents, if it was obviously 
pro-creation, it probably would not 
have been published by a mainline 
secular publisher. My review was 
on the contents of the Creationism 
in Europe book, and I assumed the 
authors were usually fairly accurate 
when this was not always the case. 

I have six file cabinets documenting 
the situation in the United States, 
and only about one file drawer doc- 
umenting the situation in Europe. 
Thus, I welcome Mr Bell’s letter to 
help correct both my knowledge gaps 
and, more important, the research of 
the authors of the book at issue here. 
I encourage Mr Bell to complete the 
research required to document in 
detail the situation in Europe. I will 
be honoured to include a chapter or 
two by him in volume seven of the 
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series described above that carefully 
documents the situation in Europe. 

My book Slaughter of the Darwin 
Dissidents was rejected by every 
publisher that I sent the manuscript to, 
both secular and Christian. The reason 
was either that they concluded that 
my claim was true—creationists were 
facing widespread discrimination, and 
that discrimination is appropriate 
because creationists are a threat to 
science; or that my claims were not 
valid—creationists are not facing 
discrimination but falsely claiming 
persecution that does not exist. As 
I was writing this I ran across the 
following comment in an email 
message in reaction to my work in 
this area: “Bergman is again touting 
his bogus claim that those who reject 
the modern science of Darwinism are 
discriminated against.” 

When I finally found a publisher, 
the book sold close to 4,000 copies, 
and it is now out in a second edition. 
This is a respectable number, since 
most academic books typically sell 
close to only 1,000 copies. The 
over 40 reviews, including those 
on Amazon, were, almost without 
exception, very favourable. Several 
supporters purchased copies to 
donate to academic libraries, many 
of which refused to place the book 
on their shelves. Examples include 
Bowling Green State University and 
Wheaton College in Wheaton, Illinois. 
Ironically, Bowling Green State 
University had on its shelves my first 
book covering this topic, namely, The 
Criterion; Religious Discrimination 
in America.' 

Even several Christian creation 
groups refused to carry my books 
on this topic, explaining that it was 
negative and they wanted to leave 
the impression that creation was a 
respectable scientific activity. (I need 
to add that CMI has consistently 
strongly supported my work.) Frankly, 
I was surprised that Creationism in 
Europe was published by a major 
secular academic publisher, and 
wonder how many times it was 
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rejected by potential publishers. 
Following its acceptance by Johns 
Hopkins University Press, I wonder 
how much editing by the publisher 
occurred. If it had included the 
material that Mr Bell cited, I doubt 
very much it would have been 
published. 

In summary, Mr Bell’s response 
suggests that he had wanted Johns 
Hopkins University Press to publish 
avery different book than Creationism 
in Europe. It is like complaining that 
a book titled The Role of Darwinian 
Eugenics in Nazi Germany almost 
totally ignored the many military 
battles fought during the second World 
War. If Mr Bell was disappointed that 
Creationism in Europe was a very 
different book than he expected, I 
strongly encourage him to write that 
very different book. Furthermore, I 
will do what I can to ensure that this 
very different book is published and 
widely distributed. It is sorely needed, 
and no competition exists that I am 
aware of. 

Jerry Bergman 
Montplier, OH 
UNITED SATES of AMERICA 
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Cnidarians turn 
evolutionary 
theory into jelly 


The article “Cnidarians turn 
evolutionary theory into jelly”, on p. 
74 of issue 29(3), contains helpful and 
relevant information, especially about 
jellyfish genes. However, I’d like to 
offer a clarification about what author 
Jean O’Micks wrote regarding jellyfish 
fossils. He argued that preservation 
of original jellyfish tissue defies the 
fossils’ deep time age assignments. 
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O’Micks wrote, “Tentacles and 
muscles have been shown to be pre- 
served among these specimens.” I read 
the paper he referenced (Cartwright 
et al., PLoS ONE ') in order to 
better understand the nature of this 
preservation. Cartwright e¢ al. did not 
specify whether the plainly visible 
jellyfish body parts were preserved as 
mineralized (i.e. body tissues replaced 
by minerals) or original, but really 
old, body chemicals, like proteins. 
Not having access to the fossils or any 
means to chemically test the preserved 
portions, I’m left to speculate about 
the nature of their preservation. 

They occur in Cambrian System 
strata, and original tissue fossils 
from the Cambrian seem to be 
extremely rare. I know of only one 
with unambiguous biomolecular 
preservation, and it comes from 
Canada’s Burgess Shale.* According 
to my limited understanding, Burgess- 
type fossils typically show body part 
preservation as mineralized—often 
by pyritization or keratinization— 
and flattened residues.* Sometimes, 
differential mineralization will 
produce various colours for different 
fossil body tissues. Cartwright et 
al.’s PLoS ONE images show various 
colours within jellyfish specimens, so 
these may well be mineralized. Once 
they are in place, of course, minerals 
can last much longer than original 
biomolecules, so they form no basis 
for a creationary argument that they 
defy evolutionary age assignments. 

Thus, Jean O’Micks seems not to 
have distinguished between endo- 
genous molecular preservation in 
fossils, for example the endogenous 
collagen in dinosaur bone that his 
Bertazzo et al. reference demon- 
strated, with mineralized preservation 
that appears most often in Cambrian 
fossils. But there’s a big difference. 
Cartwright et al. give no evidence for 
(or against) molecular preservation in 
the Cambrian jellyfish described in 
PLoS ONE. Unfortunately, this typifies 
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the literature, where researchers 
show much more interest in trying to 
trace evolutionary relatedness of new 
body forms than in analyzing fossil 
chemistry (or biochemistry). Thus, 
Jean O’Micks’ concluding statement 
on p. 78, “Preservation of jellyfish 
tissue over such supposed long periods 
of time is thus highly improbable” is 
irrelevant since no such evidence has 
been demonstrated for these Cambrian 
Jellyfish. I found most everything else 
about his paper very insightful. 


Brian Thomas 


Dallas, TX 
UNITED SATES of AMERICA 
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» Jean O'Micks replies: 


I thank Brian Thomas for his 
question regarding my paper about 
jellyfish fossils. It is certainly 
important to distinguish between soft 
body tissue and mineralized fossils. 

In response, I would like to state 
that the original paper that was 
cited (Cartwright et al.) mentions 
that all fossils are from the Marjum 
Formation, Middle Cambrian, Utah, 
the Sponge Gully Locality, and that 
this locality also yields soft-bodied 
biota and trilobites. Thus, other soft- 
bodied specimens exist besides the 
one Mr Thomas mentions from the 
Canadian Burgess Shale, so there is a 
possibility that this specimen is also 
soft-bodied. 

Regardless, I think that since 
jellyfish have extremely soft tissues 
it would be quite remarkable that 
anything would remain of them long 


enough to become mineralized. To me, 
it seems that even if the jellyfish have 
indeed been mineralized, it would 
have to have been due to rapid burial, 
which is something we would expect 
to have occurred during Noah’s Flood. 


Jean O’Micks 
Omaha, NE 
UNITED STATES of AMERICA 


Examining the 
floating forest 
hypothesis: 
a geological 
perspective 


I read with interest Timothy Cla- 
rey’s article on the floating forest 
hypothesis.' I found myself in agree- 
ment with some of his conclusions 
but partly for reasons outside those 
aspects addressed by the paper. May I 
briefly explain and ask for comment? 

One of the prime links I see in 
the paper is to explore the possible 
relationship of the forests to the coal 
deposits in the ‘Carboniferous’ and 
its paucity elsewhere, e.g. ‘Cambrian’. 
We are conditioned to think of coal as 
a fossil fuel. Because its feedstock is 
organic matter, including wood and 
peat followed by a thermodynamic 
metamorphic process called ‘coali- 
fication’, it is biogenic.” This quoted 
uniformitarian process requires 
huge volumes of feedstock and long 
periods of time. Even then there are 
gaps in explaining the rich variety of 
‘macerals’ (the individual combustible 
contents similar to minerals) in coal. 
Creationists have focussed on the 
volume and time issues. Floating 
forests offer an explanation for large 
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amounts of precursor material that 
could have existed before the Flood. 
Also, they have shown that some 
aspect of ‘coalification’ proceed 
rapidly so that we end up with a model 
that explains coal in geographically 
related multiple layers. 

While secular/uniformitarian liter- 
ature in general believes that coal is 
biogenic, some have challenged this 
and that challenge introduces a new 
level of enquiry for creationists. The 
late Professor Thomas Gold pointed 
out 10 reasons why coal could not be 
biogenic, and suggested that it was 
abiogenic and had arrived from Earth’s 
depths by an out-gassing molecular 
fusion process.* He was challenged 
on several fronts, including the 
incompleteness of his model, but we 
might ask which scientific model is 
ever fully complete, including the 
biogenic coalification model? Second, 
he was not a trained geologist. He had 
worked on radar in WW2, and then 
with Sirs Fred Hoyle and Herman 
Bondi on cosmology at the time when 
the steady state model of the universe 
reigned supreme. This suggests an ad 
hominem attitude to his views on the 
origin of coal. 

In addition to his 10 objections, 
we encounter at least another 15 
implicit objections to the biogenic 
origin for coal from a wide range of 
specific journals and books, although 
no alternative abiogenic models are 
even suggested. The objections are: 
the complexity of the vitrinites (which 
are key macerals since, for example, 
they form 90% of Turkish coals‘), 
inconsistent rank correlation, mineral- 
ash content, tonstein layers, variability 
of sulphur content, coal balls, appeal 
to Gaia, dinosaur footprints in mines, 
low pre-Cambrian plant availability, 
lateral persistence of seams, flat- 
topped seams, general shortage of 
carbon, seat earths, radio-carbon in 
coal, divergence and reconnection of 
split seams, washouts and roof roll- 
overs. Within this short comment we 
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cannot go into technical details, but, 
as a minimum, surely they prompt a 
fundamental reconsideration? 

Some creationists attempt to explain 
geological features of the Flood by 
searching for ways of speeding up the 
timescales implied by uniformitarians. 
Thus they essentially retain the 
geological column, plate tectonics, 
reaction kinetics assumptions and 
everything else as has been done by 
many authors who have contributed to 
the floating forest-to-coal model. The 
other route is to anchor each aspect 
of our models directly on the biblical 
information and build from there, only 
embracing uniformitarian ideas when 
all the evidence points that way. The 
contrast between the two has been 
explored by Froede and Akridge* and 
the subsequent discussion.°’ But truth 
is not either/or. It is one or the other. 

There is a close parallel between 
the origin of coal and that of crude oil. 
During my 30 years in the upstream 
oil industry I was all too conscious 
that the origin of oil was not clear-cut. 
While the majority of professionals 
accepted a biogenic option, as they 
did for coal, typically 30% accepted 
Gold’s other idea, namely that oil is 
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abiogenic. Major industry conferences 
failed to settle the issue.’ 

I wrote a paper’ that showed the 
major problems with both options, and 
offered a new model. It borrows ideas 
from Gold, but avoids the problems 
he encountered with entrained fossils 
and his vague ‘upwelling’ process 
because these are dealt with within 
an active Flood environment. The 
thermodynamic issues of a short 
timescale and the vexatious question 
of oil migration disappear. The model 
I offered also avoids one of the key 
problems with the ‘biogenic’ model 
that no biogenic feedstock is known 
to replicate the full range of known 
compositions of crude oil, particularly 
in the lower numbered alkanes and 
the waxes. (This has a close analogy 
with the problem of explaining 
the wide range of macerals in the 
‘biogenic’ coal model.) Secularists 
have challenged my model, not on the 
physics and geology but only because 
it uses biblical Flood timescales. 
De facto, what is the alternative for 
creationists? 

Gold’s and the other 15 objections 
to coal being biogenic provide us 
with the initiative to seek the origin 
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of coal without using woody material 
as a feedstock. While the ideas of 
floating forests (and perhaps log mats) 
have suggested explanations for the 
amount of carbon in the right place 
at the right time, the coalification 
thermodynamics and the sedimentary 
issues point to the need to look for 
a radical alternative, as was needed 
for oil. There are many pointers to 
coal being a precipitate discharged 
onto the surface of the earth from the 
fountains of the great deep during the 
Flood. The starting evidence is that 
some of the quite common vitrinites 
are known to be soluble." It explains 
the sedimentary aspects of coal and 
fossil content replicating those of 
sandstone or limestone, which are not 
contentious for creationists. 

Just as the oil industry formally 
accepts that a significant fraction of 
its scientists consider that oil might 
be abiogenic, are we neglecting the 
possibility that coal is abiogenic? 
We are not denigrating the effort 
creationists have put in developing 
biogenic models via floating forests 
and log mats, but, as in all aspects of 
science, it is only by making a wide 
search for explanations that we arrive 
at plausible models. 


John D. Matthews 
Wool, Dorset 
UNITED KINGDOM 
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» Timothy Clarey replies 


The intent of my article was not 
to stir discussion on the biogenic or 
abiogenic origin of coal, or oil, for 
that matter. It was to point out some 
geological shortcomings of the floating 
forest hypothesis.’ However, as the 
author of the comment asked for input, 
I will provide a brief contribution on 
this debate. 

I personally believe the biogenic 
origin of coal is the most reasonable 
explanation of the scientific data 
available. We find many examples of 
plants associated with coal whether it 
is Carboniferous coal or otherwise. 
If coal were merely a “precipitate 
discharged onto the surface of the 
earth from the fountains of the great 
deep”, we would expect to find vast 
quantities of coal spread throughout 
the sedimentary record, including in 
the earliest Flood sediments or the 
Lower Palaeozoic rocks. The Bible 
clearly tells us that the fountains 
bursting forth were the first event 
in the Flood (Genesis 7:11). If the 
fountains provided the coal, where 
are the massive coal beds in the 
Cambrian, Ordovician, and Silurian 
system strata? Why do we find the vast 
majority of Palaeozoic coals only in 
the rocks of the Upper Carboniferous 
system (Pennsylvanian)? 

Secondly, as a former employee of 
a major US oil company, I disagree 
that “a significant fraction of its oil 
industry scientists consider oil might 
be abiogenic”. The claim “typically 


30% accepted Gold’s other idea, 
namely that oil is abiogenic” is not 
representative of what I witnessed in 
industry. This assertion is not based on 
any scientific survey, but is the opinion 
of the author of the above comment 
alone. 

The recent American Association 
of Petroleum Geologists Hedberg 
Conference on the origin of petroleum 
concluded that “no single inorganic 
origin [for oil] has been proposed” 
and that “some of the inorganic 
mechanisms incorporated a biogenic 
step converting mantle-derived 
methane to heavier hydrocarbons, or 
coexisted with an organic process”.* 

As other presenters at the con- 
ference pointed out from a study of oil 
and shale in the Williston Basin, US: 

“... the oil chemistry suggested the 

presence of three distinct oil types. 

Each of these oil types or families 

could be matched to extracts from 

a different stratigraphic interval— 

Winnipeg shale, Bakken shale, and 

Tyler shale—with each considered 

as a source interval.” 

The conference concluded 
that the inorganic hypothesis for oil 
formation did not provide a specific 
location where oil should be expected, 
adding little value in terms of oil 
exploration. In contrast, the conference 
determined that the supporters of the 
biogenic origin proposed a single 
petroleum formation mechanism, 
based on organic-rich source rocks. 
And that the “organic origin permitted 
an approach to exploration”. 

In addition, engineers at the US 
Department of Energy’s Pacific North- 
west National Laboratory reported 
they were able to transform harvested 
marine algae into crude oil in less than 
one hour.* 

If you combine the Williston Basin 
study, above, which chemically tied 
the oil produced to the source rock 
extracts (and numerous similar 
studies), with the empirical results of 
the US Department of Energy, it is 
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hard to deny an organic origin for the 
majority of the world’s crude oil. 

As Flood geologists we shouldn’t 
have to be in awe at the amount of 
oil in the world. Global oil generation 
is another example of a process that 
could only have occurred because of 
the extraordinary burial conditions 
present during the recent great Flood. 
Most secular petroleum geologists 
deny the Flood, even though they are 
witness to this evidence every day as 
they search for oil. We can be thankful 
for God’s providence in creating oil, 
even through a catastrophic, global 
judgment—oil that now provides 
much-needed energy for our present 
world. 


Timothy L. Clarey 
Dallas, TX 
UNITED SATES of AMERICA 
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The Ice Age as a mechanism for post-Flood 


dispersal 


Timothy L. Clarey 


The dispersal of the animal kinds to the various continents after disembarking the Ark is an important issue in any Flood 
model. Log mats have been proposed as a solution but may be less effective in transporting large animals, especially 
in light of potential post-Flood storms that would likely break up the vegetation mats. Land bridges seem to be a better 
solution for dispersal. This paper suggests that land bridges for animal and human migration were a consequence of 
the post-Flood Ice Age. The timing of the ice build-up, the lowering of sea levels and the dispersion at the Tower of Babel 
seem to have facilitated migration to the various continents. Advocates for a K/T or K/Pg post-Flood boundary have not 
sufficiently considered the difficulty of large mammal migration in their interpretations of the Cenozoic fossil record. The 
timing of the land bridges was no mere coincidence. The Ice Age seems to have been an integral part of God's plan to 
disperse the animals and humans to the separated continents. 


or the past few years, creation scientists have been 

debating the Flood/post-Flood boundary with vigour.’ 
One issue that seems to have been overlooked in this ongoing 
scientific debate is post-Flood animal migration. The Bible 
clearly tells us that humans stayed near the Tower of Babel, 
disobeying God’s command to fill the earth for several 
generations after the Flood (Genesis 11:9).'? “Meanwhile, the 
animals on the Ark had already fulfilled God’s command 
to ‘abound on the earth, and be fruitful and multiply’ 
(Genesis 8:17).”'> But, just how did the animals, and the 
large mammals in particular, get to the individual continents 
after the Flood waters receded? 

In accordance with Catastrophic Plate Tectonic theory 
(CPT), the post-Flood configuration of the continents was 
likely vastly different from the pre-Flood arrangement 
(figure la).*'* Some sort of supercontinent configuration kept 
the major land masses together prior to the Flood.*5 During 
the Flood, the break-up of this supercontinent separated 
the individual land masses to the locations we see today 
(figure Ic). As Ross has pointed out, even if the pre-Flood 
continental configuration was identical to today, meaning 
there was no plate movement at all, we still attain today’s 
modern post-Flood configuration.’ However, neither of 
these scenarios resolve how large animals were able to get 
from the Ark landing site in Asia/Middle East to North 
America, South America, and Australia, now separated by 
vast distances of ocean water. 


Hypercanes and crumbling log mats? 


Post-Flood floating log mats have been proposed as a 
mechanism for plant and small animal dispersal, but the 
duration time and thickness of the proposed log mats create 


bigger problems for the larger animals.'*’ Wise and Croxton 
assumed floating log mats and trees may have remained 
afloat for several centuries or longer after the Flood ended.'® 
However, these assumptions were not based on empirical 
evidence. Instead, they based their duration estimate on the 
work of Steve Austin, who calculated a Douglas Fir flotation 
half-life of 75 years for the floating logs at Mount St Helens.'° 
Austin also observed that most of the other plants sank even 
faster, with about half of the total vegetation mat sinking in 
just the first 20 years.'* Considering such a short, measured 
half-life, projecting this out to ‘several centuries’ after the 
Flood seems a bit presumptous.'®!” 

In addition, intense post-Flood storms and possible 
hypercanes, as modelled and proposed by Vardiman, would 
have likely caused the vegetation to sink more quickly.” 
Considering this scenario, the preservation of log mats that 
were extensive and dense enough to carry large animals 
seems less likely.*) Mike Oard has pointed out: “Small 
herbivores comfortable with the water would most easily 
have survived voyages, but the primary factor would have 
been the resilience of the mat itself”’!? 

Larger mammals also need a greater source of fresh 
water. Supplying these large animals with sufficient fresh 
water, while floating on a vegetation mat for any length of 
time, remains an additional unresolved issue. Massive post- 
Flood storms would have also likely torn the floating mats 
apart repeatedly and prevented the build-up of any large 
freshwater ‘lakes’ atop (or even below) the floating mats, as 
suggested by Wise and Croxton’ and Oard.” To date, the 
suggested solutions to this issue have been based more on 
speculation than on empirical data.'*!° 

There is little doubt that insects, small animals, and plants 
were able to disperse via vegetation mats, as described by 


54 CREATION.com 


VIEWPOINT || JOURNAL OF CREATION 30(2) 2016 


Wise and Croxton’® and Oard.’° Even secular scientists are 
beginning to admit the need for water dispersal, particularly 
for the island of Madagascar off the east coast of Africa.” 
But as Oard has stated: “Many of the animals on Madagascar 
are small and could have traveled with ease on a log mat.”"”” 
The transoceanic dispersal via ocean currents described by 
Wise and Croxton seems reasonable to explain fossil insects, 
lungfish, and small mammals, but inadequate for transport of 
the larger mammals such as elephants, camels, and horses. 
And both a male and female would be required to float to 
the same locations to populate any distant continent, making 
the likelihood of large mammal transport via log mats all 
the more improbable. 


Land bridges needed 


How did the larger mammalian families get to their 
various continental locations after departing the Ark? The 
answer seems to be land bridges. Some sort of dry-land 
migration routes would have been needed to facilitate 
movement of the animals from the Ark site to the remote 
continents of the post-Flood earth, in accordance with 
God’s instruction to “abound on the earth and multiply” 
(Genesis 8:17). The Ice Age after the Flood provides just 
such an opportunity. 

Immediately after the Flood, there would have been 
no ice caps.” This would have raised the post-Flood sea 
level by as much as 70 m above today’s level,”* making it 
even more difficult to migrate from continent to continent 
immediately after the Flood. However, the build-up of 
additional ice as continental glaciers during the Ice Age 
would have temporarily lowered sea levels by another 
60—85 m below even today’s level for a total sea level 
drop during the Ice Age maximum of as much as 130 
m, depending on ice thickness estimates.*** This 130 m 
includes the 70 m drop in sea level for the current glaciers 
in Greenland and Antarctica, and an additional 60+ m 
drop for the various continental glaciers during the Ice 
Age. The resulting land bridges would have made viable 
pathways for animals, big and small, to walk to the major 
continents (figure 2). These land bridges were formed 
as a consequence of the storage of water into massive 
continental ice sheets, causing a dramatic lowering of 
sea levels. Therefore, the Ice Age seems to provide the 
most practical way for the larger animals to migrate to 
all the continents. 

Oard has further explained how hotter ocean 
temperatures could have kept the coastal lowlands of 
Siberia, Alaska, and the Yukon from developing thick 
glaciers during much of the Ice Age.** Warm oceans 
would have moderated the temperatures along the coasts 
and facilitated migration to the Americas and elsewhere 
by keeping temperate pathways open during much of 


the Ice Age.** He estimated an initial post-Flood ocean 
temperature of 30°C and calculated the cooling rate of 
the oceans using heat balance equations. Oard concluded 
that the oceans would take close to 700 years to return to 
today’s temperatures, while a glacial ice maximum would 
be reached in about 500 years, post-Flood.* The warmer 
oceans and the formation of multiple ice caps would have 
preserved pathways along the coasts and possibly preserved 
gaps between the glaciers (figure 3).”° 


Timing of the Tower of Babel and the 
post-Flood Ice Age 


The timing of the Ice Age was no accident. Oard’s 
explanation of high post-Flood ocean temperatures and 
intense late-Flood volcanic activity seems to adequately 
explain the Ice Age.** And his calculation that the glacial 
maximum and a simultaneous maximum drop in sea 
levels could have been achieved about 500 years after the 
Flood seems reasonable.* The resultant, temporary land 


Figure 1. Continental configurations for various postulated times in the past: 
a) Rodinian supercontinent (late Precambrian) with a star identifying North 
America; b) Pleistocene (Ice Age) configuration; and c) modern configuration 
with arrows depicting post-Flood migration paths. (From Ross? figure 1.) 
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Figure 2. Map of sea levels at the Ice Age maximum showing the extent of the land surface 
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Figure 3. Map of the Bering seaway showing a possible pathway for animals and humans between 
the ice sheets (from Hartmann,”° accessed 21 December 2015) 
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bridges would have facilitated animal 
migration after the Flood, allowing 
large mammals to reach the Americas 
and other continents. But how does 
this fit with the scattering of the people 
at the Tower of Babel? Does the timing 
coincide with the “division” of the 
earth that occurred during the days 
of Peleg as recorded in Genesis 10:25? 

Morris has calculated from the 
biblical genealogies that Peleg was 
born about 101+4 years after the 
Flood.”° And the Bible tells us Peleg 
lived 239 years (Genesis 11:18—19), 
giving a range of about 101-340 years 
after the Flood for the scattering of 
the nations at Babel. Snelling and 
Matthews believe the Babel event 
occurred on the low end of this time 
range, about 100 years after the Flood 
ended.'* However, their timing was 
based primarily on an estimate that 
each generation was equivalent to 
about 30 years, not actual genealogical 
values listed in the text." 

Snelling and Matthews also 
estimated that the Ice Age proper 
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began about the same time as the Tower of Babel dispersion 
(100 years after the Flood) and ended just 250 years later 
at the approximate time Abraham was born, based on their 
ice accumulation calculations and interpretations of indirect 
evidence.'’ They consider the first 100 years after the Flood 
as a cooling period, when ice began to accumulate but had 
not yet reached sufficient levels to be designated as the Ice 
Age.”’ Part of the reason for their estimate is the lack of 
human tools and fossils found in pre-Ice Age sediments and 
radiocarbon dates of Ice Age fossils and radiocarbon dates 
found at the oldest human settlements.'’? From these data, 
they concluded that all settlements post-dated the Ice Age." 

Admittedly, there must have been a brief period right at 
the end of the Flood before the ice accumulated sufficiently 
to be designated as the Ice Age. But as the snow began to 
fall and ice began to build, high-latitude areas probably 
quickly began to be covered in ice, maybe within the 
first few decades, post-Flood. And if humans had not yet 
dispersed from the more moderate climates near Babel, as 
the Bible states, then it is no surprise that there is a lack of 
human fossils and/or artefacts in any pre-Ice Age sediments. 
Humans had not yet spread to these locations. 

The estimate by Snelling and Matthews for the timing 
of the end of the Ice Age is more controversial.'3 A short, 
250-year duration for the Ice Age seems less likely, based 
on the calculations by Oard™ and the evidence for repeated 
ice advances and retreats observed across the northern 
continents.?? The thicknesses of continental glacial 
depositional landforms (moraines, eskers, kames) also seem 
to suggest a much longer Ice Age that may have instead 
reached a glacial maximum 500 years post-Flood.™ 

Most cities initially sprang up in areas that were not 
glaciated, making direct observation of the timing of the 
post-Flood human settlements and the Ice Age sediments 
impossible. Snelling and Matthews were forced to rely on 
timing using radiocarbon dates instead." 

Because there is a lack of undisputed direct evidence 
for the end of the Ice Age, it seems reasonable to use the 
climate calculations by Oard as a model for making a timing 
estimation. This interpretation is possibly supported by the 
book of Job also. Henry Morris has pointed out that there are 
more references to snow and ice in the book of Job than in 
any other book of the Bible.** He admitted that the glaciers 
did not extend to the land of the Patriarchs, but it seems 
to have had a strong effect on the Middle Eastern climate, 
causing cooler temperatures and more rain and snow than 
witnessed there today, as reported in Job.** Without the Ice 
Age-induced climate effects in the Middle East, the area 
would probably have been warmer and more arid than what 
the book of Job seems to indicate.** Where does this lead 
us in terms of timing? Again, Henry Morris points out that 
the book of Job is likely the oldest book of the Bible, except 


for possibly the first 11 chapters of Genesis.** Based on the 
lack of references in the Job text to Jewish law, the judges, 
the prophets, the nation of Israel, or Abraham, Morris placed 
the age of the book before Moses and possibly even before 
Abraham. He suggested we place the age of the book in the 
time of the Patriarchs, about 2000 sc.”8 

The interpretation in this paper differs from the timing 
estimated by Snelling and Matthews for the end of the Ice 
Age. But it is supported by the climate calculation estimates 
of Oard™ and by the apparent cooler and wetter conditions 
that were still affecting the Middle Eastern climate during 
the time of the Patriarchs.”* Exactly how long the ice sheets 
endured after their formation is unknown. They may have 
lasted an extra 500 years for a total duration of 1,000 
years (figure 4). The land bridges, however, were directly 
dependent on the volume of ice (figures 2 and 3). As long as 
the ice remained, the land bridges also remained open for 
animal and human migration. 

Finally, Oard has also calculated that the ice sheets 
formed during the Ice Age could rapidly melt away in less 
than 200 years as conditions changed.™ Once the ice melted, 
the ocean water would immediately have risen, flooding 
the land bridges and coastal areas, effectively closing the 
opportunity for intercontinental migration (figure Ic). 


Man's disobedience 


After the Flood, Nimrod encouraged mankind to remain 
in the Middle East area, “near a plain in the land of Shinar”, 
building the Tower of Babel (Genesis 11:1—4). This was 
in direct disobedience to God’s command to “be fruitful 
and multiply and fill the earth” (Genesis 9:1). It seems 
God divided and scattered the people by confounding 
their languages so that they would not miss the temporary, 
land bridge opportunity for migration (figure 4). If the 
Babel dispersion was closer to the end of Peleg’s life, on 
the order of 250-340 years post-Flood, the ice would have 
had sufficient time to accumulate, lowering sea levels and 
providing sufficient land bridges between the continents 
in only a few additional generations after Babel (figure 4). 
A few generations may have been needed for humans to 
migrate to the Bering Sea land bridge from central Asia 
(figure Ic). 

Because humans are capable of building ships, it should 
also be expected that some human populations crossed the 
ocean without the need for land bridges.*” However, land 
animals (other than domestic) did not have this luxury and 
had to rely on land bridges to cross from one continent to 
the next. They were totally dependent on the timing of the 
Ice Age for access. 
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Reason for the Ice Age 


The Ice Age was an essential ending to the Flood event. 
Lowering sea levels and the creation of intercontinental land 
bridges seem necessary to provide migration pathways for 
large animals and humans. High ice volume was achieved 
at the same time migration pathways were needed to travel 
from the Middle East to distant continents now separated 
by water. The hotter ocean water likely kept the coastal 
areas warmer and ice-free for several centuries, providing 
a localised temperate climate, even while the Ice Age was 
nearing full force. After the oceans had cooled sufficiently 
and the volcanic activity began to wane, the ice sheets 
quickly melted and the land bridges disappeared beneath 
the rising ocean water, effectively ending the migration. 

God provided the land bridges and removed the bridges 
via the Ice Age. The blatant disobedience of Nimrod was 
cause for God to confound the languages and force human 
migration before the migration opportunity was lost. 


Implications for the Flood/post-Flood boundary 


This paper also has implications for the Flood/post-Flood 
boundary debate because it suggests that animals (and most 
humans) were only able to cross from continent to continent 
during the Ice Age, and not before. It is readily accepted that 
all Cenozoic rocks and fossils are pre-Ice Age. Therefore, 
advocates for a post-Flood boundary at, or fairly near, the 
Pliocene (just below the Ice Age) interpret the Cenozoic 
fossils as part of the latter stages of the Flood,” and possibly 
the receding water phase. They do not have to consider post- 
Flood migration pathways to explain the Cenozoic fossils. 

Whereas, advocates for a K/T (or K/Pg) boundary for 
the end of the Flood consider all Cenozoic fossils to have 
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Figure 4. Timeline showing ice volume and sea level relationships vs years post-Flood, including 
an estimated ‘window for land animal/human migration’. The ice accumulation curve is the same 
as the sea level curve due to their interdependency. As ice volume increases, the sea level drops in 


an inverse relationship. (Created by Mary Smith.) 


formed in the window of time between the ending of the 
Flood and the beginning of the Ice Age.'* !*"* If Snelling 
and Matthews are correct,'’ this only allows about 100 
years for the dispersal (whatever the mechanism) and 
incredible diversification and subsequent burial of all 
Cenozoic mammals, plants, and other fossils on multiple 
continents, and in nearly the exact same stratigraphic order, 
simultaneously. Therefore, the presumed ‘local’ catastrophes 
used to explain these Cenozoic fossils’"'' seem to more 
closely resemble global catastrophes. And most global 
catastrophes are better explained with a global Flood event. 

Advocates for a K/T post-Flood boundary must also 
explain how the Cenozoic animals, and in particular the 
large mammals, were able to migrate to the separated 
continents after the Flood without land bridges. As 
discussed previously, the suggestion of log mats may be 
viable for plants, insects, and small animals, but it is not 
very conducive for the larger animals. Land bridges seem 
to be necessary, but where did the land bridges come from, 
if not the Ice Age? 

Ross, in particular, has championed the K/T boundary as 
the end of the Flood to explain the mammalian fossil record 
in North America. From his analysis, he has determined that 
nearly a quarter of pre-Flood mammal baramins in North 
America would have had to return again to North America 
after the Flood if the Flood/post-Flood boundary is chosen 
as the Pliocene/Pleistocene boundary. He argued it is highly 
unlikely that such a high percentage of pre-Flood baramins 
would return to their pre-Flood locales, “display[ing] a 
proclivity to migrate to the graveyards of their deceased, 
pre-Flood baraminic kin”.’ Similarly, Ross also argued that 
the coincidence of kangaroo fossils found only in upper 
Cenozoic rocks in Australia and again found only living 
in Australia today, as additional support for a K/T or K/Pg 
post-Flood boundary.® 

However, considering there are 
presently five habitable continental 


os land masses, it is no surprise that 
about a quarter of the land animals 
= returned to their pre-Flood locales 
80m @ after the Flood. They would have had 
@ about a one-in-five chance of returning 
= to the same locations. A post-Flood 
-40m 


‘sweepstakes’ model of migration 
easily explains these probabilities. 
And how can we be sure that 
kangaroos only migrated to Australia 
after the Flood? Maybe they did 
migrate elsewhere but have since 
died off in those other areas prior to 
the present. It is even possible that 
kangaroo fossils may have been buried 
elsewhere and have since eroded away 


Post-Flood Sea Level 
(no ice) 
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or have not yet been exposed. Fossils and/or the lack of 
fossils may not reveal the whole story. 

An unanswered question in Ross’s analysis is just 
how were the post-Flood mammals able to return to their 
respective continents?* How did the kangaroos get to 
Australia after the Flood without land bridges providing 
the bulk of the pathway? Advocates of a K/T or K/Pg 
post-Flood boundary have not sufficiently considered the 
difficulties of post-Flood animal migration, particularly 
for the largest mammals and the hoofed animals.!$*1011:12.14 
Their suggestion that nearly all Cenozoic fossils were the 
result of post-Flood local catastrophes fails to explain how 
the post-Flood animals got to the various continents in the 
first place. They have not offered a testable, viable method 
for the migration of large animals to the newly separated 
continents after the Flood. 

However, the Ice Age does provide a solution. Temporary 
land bridges, resulting from the formation of large 
continental ice sheets, provide an effective method for post- 
Flood animal and human migration. The Ice Age at the end 
of the Flood was no mere coincidence. It seems to have been 
an integral and necessary part of God’s plan to disperse the 
animals and humans to the post-Flood continents. 
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Promoter evolution is impossible by 


random mutations 


Jean O'Micks 


According to a change in evolutionary paradigms, mutations in the regulatory circuitry of genes has been suggested as 
the major force behind morphological changes during evolution. Even though we cannot observe mutations going on 
in the regulatory region of genes one by one, these events can still be modelled in silico via computer programs, such 
as PromMute. This program simulates point mutations happening over a set number of generations within a promoter 
sequence. PromMute models the formation of several target transcription factor binding sites from random sequences. 
This paper examines how successfully target regulatory modules can form via random mutations with increasing numbers 
of motifs, which can also be constrained by physical distance as modelled by PromMute. The results indicate that longer 
and larger numbers of motifs make it more and more difficult, virtually impossible, for regulatory modules to form by 
random mutation, as required by molecular evolution, especially so with added spatial constraints. 


| Bedi creationist publications have detailed how 
genetic conservation is not capable of driving molecular 
evolution. This is because evolution demands the flux 
of newly generated genetic elements over the course of 
evolutionary time. Thus, ‘evolutionary conservation’ is an 
oxymoron, in that change cannot be affected by conser- 
vation and stasis. 

Ohno? recognized this and realized that instead of newly 
evolving genes, changes behind the regulation of existing 
genes are responsible for changes in phenotype, thereby 
supposedly affecting evolutionary development. This has 
become a new paradigm within molecular evolution.* For 
example, it is thought that different variants, differing by 
1 bp of the palindromic P3 motif TAATY NRATTA reside 
in the regulatory region of the rhodopsin gene in subsets 
of Drosophila photoreceptors.* 

The question arises, besides the coding regions of genes, 
how did the regulatory region of genes arise via random 
mutations? It is one thing to explain how genes arise via 
random mutations, which isn’t much dealt with, but it is 
another thing to explain how a functioning regulatory 
region arises by random mutations. Furthermore, both gene 
regions have to be present in order for a gene to function 
properly. An assembly line can have all the necessary 
mechanical parts in place, but if there is no process which 
turns on the assembly line and modulates its function, then 
the assembly line achieves nothing. 

The regulatory region of a gene is a complex genetic 
structure, which includes the promoter, which is that part 
of the genome just upstream of a given gene, as well as 
enhancer elements, and the first introns of the gene. Distal 
enhancers also take part in gene regulation which may even 
reside on other chromosomes. In general, the promoter 


can be delineated as the section of the gene —500 to +100 
bp around the transcription start site (TSS). Some authors 
define the promoter length as 1,000 to even 3,000 or 5,000 
bp. The promoter is a stretch of DNA which contains 
so-called transcription factor binding sites (TFBSs), also 
known as regulatory motifs (or just simply motifs in the 
rest of this paper). These motifs are the docking sites of 
transcription factors (TFs), generally proteins, which bind 
with their surface to the face of the TFBS in a lock and key 
manner. Motifs are generally between 5—20 bp long, and 
are characterized by a more or less definitive sequence. 
Physico-chemical interactions between amino acid side 
chains on the TF surface and the bases in the DNA are 
integrated so as to affect gene regulation. Some TFs induce 
gene expression, some act as repressors. Depending on how 
the TF binds to its motif, some positions within the motif 
sequence can be degenerate. For example, the sequence for 
the ABRE element ACGTGKC is degenerate at position 
six, where K = G/T. Motifs can also form regulatory 
modules, where multiple motifs and TFs act in concert to 
modulate the behaviour of Polymerase II, which initiates 
gene transcription.° 

Since motif sequences are relatively short compared to 
the sequences of whole genes, it would be interesting to 
examine how motifs could have come into existence via 
random genetic mutations. Motifs could form via series 
of single base pair mutations. However, it is impossible 
to follow single base pair mutations within a population 
of organisms over hundreds or thousands of generations 
during evolutionary time, which are needed for the motifs 
themselves to form. The best we can do to approximately 
model this process is to simulate promoter evolution in 
silico. 
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Results 


Several candidate promoter mutation simulation programs 
were examined to use in this analysis, such as ev,° PPE,’ and 
PromMute.’ The program PromMute was chosen due to 
several considerations: as opposed to ev and PPE, PromMute 
simulated a wider variety of real motifs in a longer promoter 
segment | Kbp long. Position weight matrixes (PWMs) 
were used to score possible occurrences of target motifs. A 
PWM is a 4xn matrix, which represents a motif n bp long, 
and is used to score the occurrence of a motif. Each of the 
positions of the motif’s occurrence is scored based on which 
of the 4 bases (A, C, G, or T) they match. All positional 
subscores are added up to give the score for the occurrence 
of a given motif. 

Motifs were simulated to form anywhere within the 
promoter region. Most importantly, as opposed to ev and 
PPE, PromMute doesn’t allow for the selection of partially 
formed motifs. This is because natural selection cannot 
operate on a partially present motif, because a motif either 
functions, or it doesn’t—it either binds its corresponding 
TF or it doesn’t. This follows binary logic. In this respect, 
regulatory motif modules are irreducibly complex 
systems. In order for a valid promoter region to evolve in 
the PromMute program, all target motifs have to be fully 
functional (with a score of its occurrence at least 90% of 
the maximum score of its corresponding PWM). In other 
words, all target motifs have to have undergone a gain 
of function mutation, resulting in the motif being newly 
capable of binding its TF. PPE uses real promoters in its 
simulation, whereas PromMute uses a random sequence, 
but this is actually ideal to simulate the appearance of 
islands of meaningful genetic signals in a sea of random, 
meaningless sequence. 


Description of the PromMute program 


PromMute simulates point mutations in a promoter 
of a set size within a set number of organisms over a set 
number of cycles/generations. In each promoter, the optimal 
occurrence of each motif is determined in each organism 
(that is, the closest to the target motif sequence which is the 
highest-scoring occurrence). Each motif occurrence is scored 
according to its PWM, and if the ratio of its score divided 
by the maximum score of that PWM is above the motif 
cut-off limit, then that occurrence of that motif is deemed 
functional. The lowest scoring organisms (bottom 50%) 
are eliminated and their place is taken over by organisms 
from the top 50% by binary division (this simulates natural 
selection). All of this happens in one generation, and the 
goal is to reach a point where all selected target motifs 
become functional. If all motifs are functional except one, 
the simulation keeps on running. Either all motifs become 


functional eventually or the simulation halts after the set 
number of cycles. 

PromMute was run five times with sets of one, two, 
or three motifs, and the average number of generations 
were taken to describe the amount of time needed for these 
motif(s) to form. If the program ran for 10,000 generations, 
it was assumed that the motif(s) weren’t able to form. A 
selection cut-off of 0.5 was chosen, and motif cut-offs of 0.7, 
0.8, 0.9, and 1.0 were analyzed for 100 organisms for single 
motifs, and a motif cut-off of 0.9 for motif pairs and triplets. 
PromMute was also developed so as to halt when all target 
motifs were formed within a specified spacer region of 100 
bp. This was done for the analysis of motif pairs and triplets. 
In this analysis a motif is synonymous with a transcription 
factor binding site (TFBS). In total five sets of analyses were 
run: single TFBS, pairs of TFBS with and without spacers, 
and TFBS triplets with and without spacers. 


Single motifs 


All 24 motifs from the Promoter Database of 
Saccharomyces cerevisiae (SCPD) were analyzed, and 
the logl0 value of the number of generations needed for 
each motif to form is depicted in figure | for motif cut-off 
values of 0.7-1.0. Black denotes a log10 value of zero (one 
generation), whereas light grey denotes a log10 value of four 
(10,000 generations). We can see that the longer a motif is, 
and the higher the motif cut-off is, the longer it takes for a 


SMP1|ATGCTTCTATT TATAGCAAC 
RLMI|AGTTCTATAAATAGATTC 
GAL4|CGGAGCACACTCCTCCG 
CSRE|TTCGGATGAATGC 
XBP1|GCCTCGAGGCGA 
UASPHR|TTTTCTTCCTCG 
SWITATATCATGCTGG 
ROX1|TCCATTGTTCTC 
RAPI|TCCATTGTTCTC 
MIGT|CCCCAGATTTTT 
ABF1|TCACTATACACG 
PHO4|CGCACGTGGT 
MCMI1|CCCAATTAGG 
rep_of_CAR1|AGCCGCCAA 
MATalpha2|CATGTAATT 
STE12|ATGAAACC 
PDRS3SITCCGCGGA 
TBP|TATAAAA 
SCBICACGAAA 
REBI|TTACCCG 
PHO2|TTAAATT 
MCBIACGCGT 
GCN4|TGACTC 
GCRI|CTTCC 


PDRI_ 


Figure 1. Log10 values of generation times needed for the 24 regulatory 
motifs to form individually in a proximal promoter as simulated by 
PromMute for motif cut-off values of 0.7, 0.8, 0.9, and 1.0. Black values 
correspond to a generation of 1, or a log10 generation time of 0. Light 
grey values correspond to log10 values of 4, corresponding to 10,000 
generations. 
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Figure 2. Heat map of log10 generation time for the formation of pairs of 
motifs. Black values correspond to a generation of 1, oralog10 generation 
time of 0. Light grey values correspond to log10 values of 4, corresponding 
to 10,000 generations. 


given motif to form. At smaller lengths of 5—8 bp for motifs 
such as GCR1 (CTTCC) and GCN4 (TGACTC) we can see 
that these motifs form within short periods of time. This 
is not surprising, since a motif 5 bp long occurs randomly 
once every 4° = 1,024 bp, which is very close to the size of 
the proximal promoter that was simulated. 

Motifs of length 13 bp and longer do not form by chance 
at a motif cut-off of 1.0, whereas motifs of length 18—20 bp 
do not form at a motif cut-off of 0.9-1.0 according to the 
settings of the PromMute program. 

The average log10 generation value (where the generation 
value was not assumed to be unlimited) is 1.43 for a motif 
cut-off of 0.9. 
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Motif pairs 


The formation of motif pairs was examined at a motif 
cut-off value of 0.9. Here 24 x 24 = 576 possible pairs were 
studied. As we can see in figure 2, darker shades correspond 
to log10 values of 0 (one single generation), whereas lighter 
shades correspond to values of 4 (10,000 generations). As 
we can see, motif pairs each under 10 bp (such as PHO4) in 
length had no serious difficulty forming. The longer motifs, 
such as GAL4 (17 bp), RLM1 (18 bp), and SMP1 (20 bp) all 
showed logl0 values of close to four (10,000 generations) 
when paired up with all other motifs. 


Motif triplets 


Because of spatial restraints in depicting the results for 
13,824 triplet motifs stemming from 24 motifs, five motifs 
were chosen: GCRI, a very short motif (5 bp); MATalpha2, 
a short motif (9 bp); CSRE, an average length motif (13 bp); 
GAL4, a long motif (17 bp); and SMP1, a very long motif 
(20 bp), each 4 bp longer than the previous motif. This way 
we can see how motifs of different lengths behave when put 
together in triplets. 

As we can see, the generation time for each triplet-based 
module has greatly increased (figure 3). The average log10 
generation value rose from 2.8 for motif pairs to 3.56 for 
motif triplets. The difference is 0.75, meaning that it is 
1095¢2-9 = 10°" = 5.75 times more difficult for motif triplets 
to form than motif pairs. This is the degree of difficulty 
which arises when one more motif is added for random 
mutations to form. 


Motif combinations with spacer restrictions 


The PromMute program was further developed in that 
it took certain spacer restraints into consideration, since 
TFs act in concert to influence gene expression. Lu et al.? 
demonstrated the distance conservation of transcription 
regulatory motifs in human promoters. For example, the 
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Figure 3. Heat map of log10 generation time for the formation of motif triplets. Black values correspond to a generation of 1, or a log10 generation time 
of 0. Light grey values correspond to log10 values of 4, corresponding to 10,000 generations. 
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Figure 4. Heat map of log10 generation time for the formation of pairs of 
motifs constrained by a spacer motif of 100 bp. Black values correspond 
to a generation of 1, or a log10 generation time of 0. Light grey values 
correspond to log10 values of 4, corresponding to 10,000 generations. 


EIB adenovirus gene diminishes in activity, if the spacing 
increases between the GC-box and the TATA-box." In order 
to do this, TFs must also be in each other’s spatial vicinity. 
Thus the motifs themselves must be relatively close to each 
other in order for their corresponding TFs to dock to each 
other. 

A total 25,976 human proximal promoters 1 Kbp long 
were downloaded from the Swiss Institute of Bioinformatics, 
and 127 human PWMs were downloaded from the JASPAR 
database. All 127 PWMs were scanned in each of the human 
proximal promoters at a motif cut-off value of 0.9. The 
average distance between two motifs was found to be 110 
bp, but this was approximated in this study with a spacer 
of 100 bp. 
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Figure 4 shows the log10 values of the generation number 
needed for the formation of motif pairs within the spacer 
limit. As we can see, on a global level, log10 generation 
values have shifted to higher values as the effect of the 
spatial constraint of requiring both motifs to be found within 
100 bp of each other. Compared to motif pairs without the 
spacer restraint the average log10 generation values (where 
the generation value was not assumed to be unlimited) is 3.3 
for motif pairs with spacer, and 2.8 without. The difference 
is 0.5, meaning that it is 10°38 = 10°5 = 3.2 times more 
difficult for motif pairs to form with a spacer requirement 
than pairs unbound by this limitation requirement. 

When motif triplets were analyzed with spacers (see 
figure 5), the average log10 generation value rose from 3.2 
to 3.6. Thus it is 10°°3” = 10°4 = 2.5 times more difficult 
for spaced motif triplets to form than spaced motif pairs. 
When adding spacers to motif triplets, it is only 10°-°399 = 
10° = 1.1 times more difficult for this kind of regulatory 
module to form when just considering motif triplets. Figure 6 
shows the relationship between the average log10 generation 
values for single motifs, motif pairs, and motif triplets with 
and without spacers. 


Discussion 


We can draw a number of interesting conclusions from 
this analysis of the in silico simulation of motifs in promoter 
sequences. First of all, it validates the concept of disallowing 
the selection of partially formed motifs. As illustrated in 
the original paper, the longer a motif is, the larger surface 
it exposes to random mutations which can fragment it. If 
we take a run to be a number of consecutive generations, 
with its own unique PWM score, then this increased rate of 
motif fragmentation results in a larger number of runs of 
shorter lengths. If you have a short motif, then it will hardly 
be interrupted by any mutations, and its PWM score stays 
the same for a long time. However, a longer motif fragments 
more easily, and thus the PWM fluctuates a lot. This means 
the chances are higher that a random mutation occurs within 
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Figure 5. Heat map of log10 generation time for the formation of motif triplets constrained by a spacer motif of 100 bp. Black values correspond to a 
generation of 1, or alog10 generation time of 0. Light grey values correspond to log10 values of 4, corresponding to 10,000 generations. 
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Figure 6. Mean log10 generation time for single motifs, pairs of motifs, 
and motif triplets with spacer constraint (solid curve), and without such 
constraint (dashed curve) 


the motif, thereby destabilizing it 
or even causing a loss of function 
mutation, or lowering its PWM score. 
Thus, a random mutation can take the 
motif either closer to its functional, 
target sequence, but it can also step 
away from it. 

Mathematically speaking, this 
problem is similar to the random 
walk of a drunken sailor. Starting 
from a random motif sequence, the 
individual positions of the motif 
must all consecutively mutate to the 
correct base. This corresponds to a 
random walk of the drunken sailor 
stumbling consecutively in one 
direction (towards build-up of the 
target sequence). Longer sets of steps 
going consecutively in one direction 
are less and less likely. 

The whole goal of the PromMute 
simulation is to demonstrate 
whether target motifs with a 
defined sequence can arise via a 
series of random mutations, called 
a ‘mutational trajectory’. Such a 
trajectory is depicted in figure 7, 
namely  T,T,T,T,C,T,T,C,C,A,G,C 
which transforms the random motif 
GAGGCCTCAACA into the target 


12 - TCCATTGTTCTC 
11 - TCGATTGTTCTC 
10 - TCGATTTTTCTC 
9 - TCGGTTITTCTC 
8 - TCGGTTTTTCTA 
7 - TCGGTTTTTCTA 
6 - GCGGTTTTTATA 
5 - GCGGTTTTAATA 
4 - GAGGTTTTAATA 
3 - GAGGTTTTAACA 
2 - GAGGCTTCAACA 
1 - GAGGCTTCAACA 
0 - GAGGCCTCAACA 


Figure 7. Formation of target motif according to 
drunken sailor random wal 
a random 12-mer may match the target motif 
sequence at the top by random chance. At a motif 
cut-off of 0.9, 11 - 3 =8 bp need to match with at 
least 90% of the positions of the target sequence. 
This means that eight consecutive mutations 
have to occur to match the target, which has a 
probability of 10°°7512 ~ 10-4. 


motif TCCATTGTTCTC. If we have a random motif of 
length n bp, n/4 bp of this random motif will match the 
sequence of the target motif without any mutations having 
happened. If we select a motif cut-off of 0.9, this means that 
the initial random motif must follow a mutational trajectory, 
whereby 90% of its bases will match the sequence of the 
target motif. This corresponds to (0.9—0.25)n = 0.65n 
mutations happening in the right order for this to happen. 
In figure 7, this means equals 0.65 x 12 ~ 8 mutations 
for a motif of length 12. This is similar to the Hamming 
distance concept of how different two sequences are. At 
each step along the trajectory, a single nucleotide at a 
given position has a 1/3 chance of mutating to the proper 
base. Since the nucleotide is changing, it has to mutate to 
the correct bp of the remaining three possibilities other 
than itself, if theoretically, all possible bp mutations have 
the same probability. This probability is equal to 3-°°?, 
which is approximately 10-°°?", For a motif of length 12, 
this probability is approximately 10-*. If a module of five 
motifs, each of length 12, is required to form a regulatory 
module within a promoter, the chance for this to happen 
at random is 107°. This probability has been defined by 
evolutionist Richard Dawkins"! as low enough for an event 
to be practically impossible. 

Based on previous analyses, on 
average, 7.41 motifs were found in 
each promoter with a range between | 
and 56, a median of 7, and a standard 
deviation of 3.38. The distribution of 
the frequency of motifs per proximal 
promoter can be seen in figure 8. 
As we can see, it follows a normal 
distribution with a slight skew to the 
right. Forming a proximal promoter 
with seven motifs is hard enough, 
but one with 56 motifs surely must 
be insurmountable for molecular 
evolution to achieve. However, even 
if this promoter contains redundant 
regulatory modules, the formation of 
seven motifs at once is approximately 
1078. As a test, PromMute was run 
with a spacer value of 100 bp to 
simulate a real promoter with seven 
motifs: GCR1 (Sbp), MCM1 (10 bp), 
ABFI (12 bp), MIGI (12 bp), CSRE 
(13 bp), GAL4 (17 bp), and SMP1 
(20 bp) as a realistic test. Five runs 
showed that the TFBS complex could 
not form. 

When studying motif pairs it 
was observed that the longer motifs, 
such as GAL4, RLM1, and SMP1, 
all showed log10 values of about 4 
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Figure 8. Occurrence frequency of given number of motifs in human 
proximal promoters (1 Kbp) 


(10,000 generations). Since in figure | these same motifs 
also showed log10 values of four, these motifs masked out 
the effect that any shorter motif might have besides it. This 
is not surprising, since it is harder for another motif to form 
if in and of itself a longer motif doesn’t form by random 
chance. Decreases in average log10 generation values after 
addition motifs is expected to taper off and reach a plateau. 
This is because it is more and more difficult for additional 
motifs to form by chance. 

We must further note here that besides simulating a 
select number of target motifs in a hypothetical promoter, 
we still have not modelled fully realistic motifs. Whereas 
the formulation of triplet motifs is albeit hard, but still 
possibly feasible in some cases with shorter motifs, many 
promoters contain modules of more than three motifs. Based 
on calculations using | Kbp human promoters and PWMs, 
it was found that there are 7.41 motifs in a given human 
promoter on average. Since all human motifs are not known, 
this number could be even higher. 

Also, we must take into consideration, that the mutation 
rate used in PromMute was 10°, which is three to five times 
higher than the average mutation rate in nature. Therefore 
generation times needed for the formation of motifs/modules 
should be multiplied by 1,000. 


Tandem repeats, CpG islands, G-quadruplexes 


Gene regulation does not occur exclusively by TFBS. 
Other regulatory elements include short tandem repeats 
(STR), G-quadruplexes (G4), and CpG islands (CGI), which 
all affect gene regulation in their own special way. 


STRs are repeats of short stretches of DNA 2-5 bp long. 
About 17% of human genes and 25% of yeast genes have 
at least one STR in their regulatory elements.'*'3 STRs 
generally do not overlap with TFBS. For example, the 
number of CAG repeats in exon | of the SK3 calcium- 
activated potassium channel influences the severity of 
schizophrenic symptoms." 

G-quadruplexes are guanine-rich tracts where four or 
more tandem guanine tracts can fold into a four-stranded 
secondary structure, induced by transcriptional perturbation. 
G4s can hinder the translocation of helicase and thus cause 
transcription arrest.'° CGIs determine the number of PolllI 
binding sites, and promoters with CGIs are characterized 
by high transcriptional activity." 

Besides distance constraints between pairs of motifs, 
several regulatory motifs are constrained as to how far away 
they are from the TSS, based on a study of the distribution 
of 165 TRANSFAC motifs in 600 bp human promoters. Not 
only this, but motif pairs also show functional association.” 
This is because the TFs which bind to these TFBSs interact 
with the Poll protein during transcription. 


Summary and conclusion 


According to a shift in evolutionary paradigms, and 
also as pointed out in the creationist literature, molecular 
evolution has a lot to overcome in explaining how the coding 
regions of genes evolved, but also as to how their regulation 
also evolved. As two halves of a whole, both the coding 
region and its promoter are fundamentally necessary to 
form and start functioning at exactly the same time. All 
this is needed for hundreds of genes in order for a minimal 
organism to be viable."* 

Statistically speaking, a shorter motif has a higher chance 
of being present in a long enough stretch of sequence. For 
example, there are 4° = 1,024 different kinds of pentamers. 
A pentamer of any sequence is expected to occur every 
1,000 bp, which is the length of the promoter region in 
the analysis. A 10-mer occurs once every 4'° = 1 Mbp. 
Therefore random mutation-based evolution would have to 
work very hard to form such a target 10-mer out of a random 
stretch of sequence. If random mutations have to form a 
whole number of motifs, and which also must fall within 
a certain distance from one another, all these additional 
complicating circumstances make it even more impossible 
for molecular evolution to form a regulatory module out 
of nothing (especially when taking spatial constraints into 
consideration). If position from the TSS would also be taken 
into consideration as an added realistic factor, then this 
hurdle would increase even more. 

Multiple TFBSs form a complex module in order to 
regulate gene expression, with all of them needed to be 
present at one time and in the same place. Natural selection 
acts upon fully formed regulatory modules as a whole, 
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Table 1. Motif name, sequence, and maximum PWM value of the 24 yeast 
regulatory motifs in the SCPD 


Motif Sequence Mout ||) Maximum 
length PWMscore 
GCRI1 Cmee 5 ceralnl 
GCN4 TGACTC 6 9.482 
CB ACGCGT 6 9.783 
PHO2 AAATT a 9.542 
REB1 ACCCG iG Sih 
SCB CACGAAA G 1323 
TBP TATAAAA iG 10.663 
PDR1/PDR3 TCCGCGGA 8 13.546 
SMENZ ATGAAACC 8 11.469 
ATalpha2 CATGTAATT i) 14.137 
repressor_of_ - 
CARI AGCCGCCAA 9 2.798 
CM1 CCCAATTAGG 10 13.914 
PHO4 CGCACGTGGT 10 12.144 
ABF1 TCACTATACACG 12 14.804 
IG1 CCCCAGATTTTI 12 15.148 
RAP 1 ACACCCATACAC 2 5.91 
ROX] CCATTGTTCTC 12 16.124 
SWI5 ATATCATGCTGG 12 13.796 
UASPHR MGIMneeieG 12 14.823 
XBP1 GCCTCGAGGCGA 12 15.052 
CSRE CGGATGAATGG 13 16.731 
GAL4 CGGAGCACACTCCTCCG 17 19.931 
RLM1 AGTTCTATAAATAGATTC 18 22.37 
SMP1 ATGCTTCTAT TTATAG- 20 24.945 


CAAC 


and not on partial motifs. The formation of functional, 
information-bearing genetic elements does not happen by 
random genetic mutations; rather they are design elements 
which have been specifically created to work together to 
regulate the gene that they reside in. 


Materials and methods 


The Windows program PromMute, as described in 
Cserhati 2012,8 was rewritten in perl so that a user can 
run it at a Linux command prompt. A list of one or more 
target regulatory motifs from the Saccharomyces cerevisiae 
Promoter Database (SCPD)” can be supplied as a parameter 
of the simulation. These motifs are listed in table 1. 


Heat maps were created using R version 3.2.4. 

1 Kbp human promoters (1,000 to—1 bp) were downloaded 
from the Swiss Institute of Bioinformatics (www.isb-sib. 
ch/). PWMs for human TFBSs were downloaded from the 
JASPAR database” (jaspar.genereg.net/). 

Perl scripts and matrixes are available at the following 
URL at GitHub: github.com/jeanomicks/prommute_scripts. 
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Flood processes into the late Cenozoic— 
sedimentary rock evidence 


Michael J. Oard 


This paper Summarizes seven general features of most Cenozoic sedimentary rocks best explained by Flood processes. 
These are the sometimes great thicknesses; sometimes widespread, relatively thin layers; sediment lithification; widespread 
and/or thick ‘evaporites'; phosphorites; carbonates; and thick continental margin rocks. 


Re John Whitmore has defended the thesis that 
post-Flood mass wasting processes have the potential 
to explain the majority of the Cenozoic rock record, thus 
justifying the placement of the Flood/post-Flood boundary 
at or near the Cretaceous/Tertiary (K/T) boundary.’ This 
defence extends his previous articles on the subject from the 
2008 International Conference on Creationism.?* Whitmore 
has also done research on the Green River Formation, dated 
as early Cenozoic and the subject of his Ph.D. thesis, and 
participated in a forum with me on whether the Green 
River Formation is Flood or post-Flood in the Journal of 
Creation issue 20(1) in 2006.* Although there are problems 
with both interpretations, Whitmore believes the Green 
River Formation is the product of post-Flood lakes,* while 
I believe it is a Flood deposit.® 

Whitmore argues that post-Flood mass wasting of 
generally unlithified sediments during mountain uplift, 
heavy precipitation, a lack of vegetation, giant earthquakes, 
meteorite impacts, and massive volcanic activity can explain 
the geology, paleontology, and geomorphology deduced 
from believing the Cenozoic is post-Flood. Mass wasting 
or mass movement refers to all the processes by which soil 
and rock are eroded and transported downslope by gravity.’ 
It includes slow displacements such as creep and rapid 
movements such as rockfalls, rockslides, and debris flows. 
Although Whitmore’s scenario for post-Flood catastrophism 
seems plausible, there are numerous problems. Mass wasting 
occurs today and would have been more intense early in the 
post-Flood period, but it is the magnitude of these features, 
deduced from the Cenozoic, that is the main problem. 
Thousands of metres of mountain uplift and basin sinking, 
and thousands of metres of erosion and deposition occurred 
in the Cenozoic, which Whitmore acknowledges and places 
after the Flood: 

“In short these processes should have either taken 
off hundreds to thousands of meters of sediments from 
that surface or buried that surface with hundreds to 
thousands of meters of sediments.” 


Furthermore, the scenario fails to explain the unique 
geomorphological features left on the earth’s surface after 
erosion. This series of articles will elaborate on many 
features prevalent in the Cenozoic rock record, which often 
extend into the very late Cenozoic, that are better explained 
by Flood processes than post-Flood catastrophism,’ starting 
with sedimentology in this part (table 1). In the final paper, 
I will address Whitmore’s major arguments in more detail. 


Huge volume of Cenozoic sedimentary rocks 


It has been claimed that the Cenozoic erathem is post- 
Flood because it has less sedimentary extent than the 
Mesozoic and Paleozoic erathems.’ However, the volume 
of Cenozoic rocks in the world is still sufficiently large 
to make this a poor argument for locating the end of the 
Flood.'*!' Besides, even those who place the post-Flood 
boundary in the late Cenozoic expect less global and more 
local and regional sedimentation to have occurred later in the 
Flood. And ironically, if we compare erathems, the collective 
Cenozoic erathem, based on data from secular geologists, 
actually contains a larger volume of sedimentary rocks than 
any of the other nine Phanerozoic systems (figure 1).!! 

It is not only the huge volume of Cenozoic rocks that 
challenge post-Flood explanations of much of the Cenozoic 
but also the thickness of Cenozoic sedimentary rocks 
at individual locations. Thickness is a subjective term, 
but the thickness magnitudes are in some cases beyond 
comprehension—for a post-Flood scenario. Cenozoic 
deposits can be very thick in basins and very widespread 
on plains near uplifts.° Many basins around the world 
contain thousands of metres of Cenozoic sedimentary rocks. 
Whitmore mentions 10,000 m of Cenozoic sedimentary 
rocks in the large valley of south-east California,' but 6,000 
m of this is Jate Cenozoic.'* He believes these sediments 
must be deposited after the Flood. Other basins in southern 
California have just as much Cenozoic sedimentary rocks. 
The Los Angeles, California, basin subsided in the late 
Cenozoic collecting about 6,000 m of sediment, now 
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sedimentary rock. The Santa Clara Table 1. Summary of seven general features present in most Cenozoic sedimentary rocks best 
Valley, north-west of Los Angeles explained as a result of Flood processes. The strength measure against post-Flood formation and 


also contains about 6,000 m of late for Flood formation is based on the strength of current post-Flood explanations of these features. 


Cenozoic strata that has been uplifted 


Sedimentary Rock Evidences Strength 
along the edges, deformed, and the top 
eroded off.4 The South Caspian Basin, 1. Huge volume of Cenozoic sedimentary rocks strong 
north-east of Iran, is about 450 km 2. Thin, widespread Cenozoic sedimentary layers moderate 
in diameter and has a total thickness 3. Consolidated Cenozoic sedimentary rocks moderate 
GE 2GAN00 26,000 at air SeeenEaY 4. Deposition of widespread and/or thick Cenozoic ‘evaporites’ strong 
rocks.!> Most of the sedimentary rocks 
in this basin are considered Cenozoic, 5. Cenozoic phosphorites Weed 
with only the bottom layers possibly 6. Formation of Cenozoic carbonates moderate 
being Cretaceous.'* The top 10,000 7. Tremendous Cenozoic continental margin sedimentary rocks strong 


m alone are regarded as Pliocene and 
Quaternary, the very late Cenozoic.'”" 
All this huge amount of Cenozoic 
strata would have to be eroded from 


Global Sediment in Geological Periods 


the surrounding mountains and 1 Sea Floors 
transported in some cases hundreds 600 Shelves 
of kilometres over low slopes. These 500 Geosynclines 
magnitudes are powerful evidence of 2 p00 i Platforms 
Flood activity and not of post-Flood S 300 
catastrophism. g x60 
100 
Thin, widespread Cenozoic 0 = ; | i J La = 
sedimentary layers E s 2. 2 °F : s 8&8 ® § € 
Many relatively thin, widespread Geologic Periods . 


layers are evident in the sedimentary 
rocks. Thin and widespread of course 
are subjective, but the magnitude of 
some Cenozoic layers seems to defy 
any post-Flood mass wasting scenario. 
A layer a few hundred metres thick 
and covering 200,000 km? could be 
considered a thin, widespread layer. 
Some Cenozoic layers are of similar 
geographical extent and thickness to 
some Mesozoic formations, considered 
Flood sediments by Whitmore and 
myself. 

For example, the Fort Union 
Formation, assigned to the early 
Cenozoic, is composed of sandstone, 
shale, and coal, and outcrops over an 
area of about 150,000 km? (figure 2). 
If we include the area where it is 
supposed to have been eroded away, it 
is found to cover an additional 300,000 
km’, making its total area 450,000 Figure 2. Extent of the Fort Union Formation (solid pattern) and the area from which uniformitarian 


km’. The Fort Union Formation scientists believe it was eroded (slanted pattern). The combined area is about 450,000 km? (drawn 
is about 300 m thick in eastern by Melanie Richard). 


Figure 1. Global distribution of Phanerozoic sediments by geological periods for four postulated 
paleoenvironments. The Cenozoic has been split into the Quaternary and Tertiary (from Holt"’). 
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Montana and western North Dakota,” so it is relatively 
thin compared to its area. Whitmore and Garner have 
interpreted this formation as post-Flood, partly based on 
the presence of terrestrial fossils.2 However, the Fort Union 
Formation covers a similar geographical area as some of the 
widespread, thin Mesozoic formations. The pre-erosion size 
of the Fort Union Formation was larger than the Shinarump 
Conglomerate (250,000 km), similar in size to the Navajo 
Sandstone and its equivalents (400,000 km’), and half the 
area of the huge Morrison Formation (1 million km’). All of 
these latter three formations are assigned to the Mesozoic 
and all are considered Flood deposits. 

Just because a formation contains terrestrial fossils does 
not mean that it was deposited in a terrestrial environment. 
This is an uniformitarian deduction, but in biblical earth 
history a terrestrial fauna can be catastrophically transported 
in the Flood and buried in a setting with few if any marine 
animals. And fossils that are normally considered marine 
are given a freshwater interpretation, such as ‘freshwater’ 
dinoflagellates and sponges found in the Miocene Clarkia 
beds of west-central Idaho.”* 

Moreover, there is additional evidence based on isolated 
erosional remnants above the Fort Union Formation that 
at least another 300 m of sedimentary rock, and probably 
much more (see section on lithification of sediments below), 
once laid on top of the Fort Union Formation and were 
subsequently eroded over a wide area. Sentinel Butte, 
just east of the Montana/North Dakota border, is a 300 m 
tall erosional remnant of horizontal strata (figure 3) that 
represents a much larger area of deposition over eastern 
Montana and western North Dakota. 

Here is what must have happened if the Fort Union 
Formation is post-Flood. First, the deposit has to mass 
waste from some high area likely due to tectonic uplift. 
The Rocky Mountains, many hundreds of kilometres to the 
west and south-west, seem like the only major source of the 
huge volume of the Fort Union Formation before erosion 
(150,000 km). The mountains east of the continental divide 
seem much too small to produce all this strata, not including 
the strata that once lay above the formation. Second, the 
mass wasting debris must spread out over an area of about 
450,000 km? on the High Plains that have a low easterly 
slope. Mass wasting debris is generally considered of mixed 
particle sizes, while sandstone and shale are not normally 
considered mass wasting debris. Heavy precipitation could 
have caused fluvial sorting to produce the fine-grained 
sediments, in which case we should see abundant evidence 
of channels and other fluvial features. Mass wasting also 
produces thick deposits near the source, which thin distally. 
These features are rare at best in the Fort Union Formation. 
Third, dozens of nearly pure coal layers, some up to more 
than 60 m thick and laterally extensive, had to form during 


mass wasting (Cenozoic coal will be discussed in a later 
part). Fourth, more strata was deposited on top of the Fort 
Union Formation—more than 300 m deep over at least 
eastern Montana and western North Dakota. Fifth, the strata 
must be lithified because near-vertically walled erosional 
remnants (figure 3) would not exist on top of the Fort Union 
Formation, if unconsolidated. Sixth, erosion by some 
mechanism (mass wasting?) takes away practically all the 
strata on top of the Fort Union Formation and the majority 
of the Fort Union Formation. Seventh, the erosional debris 
is not found downslope towards the Gulf of Mexico, but 
apparently has been completely swept off the continent and 
likely forms part of the strata down the topographic slope 
in southern Texas and the Gulf of Mexico. The Cenozoic 
strata younger than the Fort Union Formation downslope 
along the northern and central High Plains, the White River 
and Arikaree Groups, are predominantly volcaniclastic 
sediments reworked by water.”* The surficial Miocene 
Ogallala Formation is predominantly sand and gravel 
eroded from the central and southern Rocky Mountains 
to the west. Without the sheer volume of water the Flood 
provided, such a scenario is quite implausible. Therefore, 
thin, widespread sedimentary layers in the Cenozoic present 
moderate difficulties for any attempt to explain them by 
post-Flood catastrophism. 


Consolidated Cenozoic sedimentary rocks 


Another sedimentary criterion that can help determine 
the location of Flood/post-Flood boundary is the process of 
hardening or consolidation of sediments into sedimentary 
rocks.’ Sediments are converted into sedimentary rock 
by a combination of compaction caused by burial (usually 
deep burial by hundreds of metres of sediment) and the 


Figure 3. Sentinel Butte, western North Dakota, USA, is a flat-topped mesa 
about 300 m above the Fort Union Formation. 
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precipitation of cement within the 
pores around sediment grains.” 
However, cementation rarely occurs 
today because it requires special 
conditions and many variables.**?>7 
In order for cementing agents to 
permeate the sediments, water within 
the sediments containing dissolved 
chemicals must readily flow through 
the pore spaces, leaving a chemical 
residue behind. Cement attaches to the 
sedimentary grains and gradually fills 
up the pore spaces, decreasing the flow 
around the grains (figure 4). As the 
flow decreases, it is able to transport 
less cement into the sediment, so the 
process of cementation slows down 
with time. Sometime during this 
process, the sediment can be cemented 
enough to be considered a sedimentary 
rock. As such, it is possible for a 
sedimentary rock to vary in degree 
of cementation and in hardness due 
to the extent of cement growth, the 
type of mineral doing the cementation, 
the availability of cementing agents, 
and other variables. Time is only one 
of the many variables involved in 
lithification. The speed of cementation 
depends on the right conditions, and 
that is why even some pre-Cenozoic 
strata are poorly consolidated. 
Calcite and silica, two very 
common minerals often found in 
cracks and veins in rock, are the main 
cementing agents. Iron oxides, other 
carbonate minerals, and clay minerals 
are minor agents. These dissolved 
minerals must flow through the pore 
spaces and precipitate in the voids 
between the grains. Sometimes even 
the grains themselves can dissolve 
in the lithification process and be 
re-deposited as cement or transported 
out of the particular sediment. For 
instance, after depositing a calcite 
cement, the pore water could change 
chemistry and dissolve the calcite 
or replace the calcite with another 
cementing mineral, such as dolomite. 


| 


The Genesis Flood rapidly de- Figure 4. Schematic of the cementing of sand into sandstone by water flowing through the pores 
posited thick sediments, which were and depositing cementing chemicals (drawn by Melanie Richard) 
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compacted rapidly because of the accumulation of hundreds 
to thousands of metres of sediments. The Flood would also 
have trapped abundant water within the sediment during 
deposition. Cementing chemicals could easily have been 
dissolved in hot water, both within the Flood water and in 
the water within the sediments. The rapid accumulation of 
sediments would force the chemically charged water to flow 
through the sediments under high overburden pressure. 

In today’s environment, both compaction and cementing 
agents are lacking,”’ creating a severe uniformitarian 
problem. Pettijohn states that in the lithification of a 100 m 
thick layer of sand, 25-30 m of cement must be deposited 
within the pore spaces (assuming little compaction).”’ But, 
the origin of this cement, and how and when the sediment 
is cemented, is unresolved: 

“Cementation, moreover, is the last step in the 
formation of the sandstone, and our knowledge is 
incomplete and unsatisfactory unless the origin 
and manner of emplacement of the cement are fully 
understood. ... The problems of how and when sands 
become cemented and the source of the cementing 
material are still unresolved.””* 

So, cementation by presently observed processes 
(uniformitarianism) is very difficult to explain. It has happened 
in the past under unexplained special conditions involving a 
lot of cementing agents; e.g. water with high concentrations 
of calcite or silica in some mines or hot springs. 

Could deposition after post-Flood mass wasting in 
local to regional post-Flood catastrophes of Flood-laid 
sediments result in thick, lithified deposits? First, it is 
unlikely sediments at the end of the Flood would be thickly 
unconsolidated because intense Flood run-off, caused by 
the strong continental uplift and margin subsidence, would 
erode any unconsolidated sediment, leaving behind mostly 
lithified sediments. So, post-Flood mass wasting would be 
minor and could not erode and accumulate thousands of 
metres of sediments, either within the continental or along 
the continental margin. Second, the depositional products 
from mass wasting would have to be cemented. Chemicals 
need to be dissolved and flow through the pores of the mass 
wasted debris. Third, it is also impossible to know whether 
post-Flood catastrophes can create the special conditions 
required to dissolve cementing agents. It may be possible 
that the lower mass wasted sediments could be consolidated 
by compaction and cementation, but how would the top of 
the mass be also lithified? 

Fully lithified sediments would likely have occurred 
during the Flood, while thin unconsolidated sediments 
would more likely occur after the Flood. Since Cenozoic 
sedimentary rocks are often lithified, such as the Fort Union 
Formation and Rocky Mountain basin strata, they present 
moderate difficulties for any attempt to explain them by 
post-Flood catastrophism. 


Deposition of widespread and/or thick 
Cenozoic ‘evaporites' 


There are large and thick accumulations of ‘evaporites’ 
across the earth,” including salt (NaCl), anhydrite (CaSO,), 
and gypsum, which is the hydrated equivalent of anhydrite. 
These are found in layers and diapirs throughout the 
Phanerozoic sediments, including the Cenozoic. Unlike 
uniformitarian scientists, creationists do not believe 
these ‘evaporites’ represent evaporation from drying 
bodies of water but believe they were laid down rapidly 
by precipitation. Creationists, of course, need a detailed 
explanation for precipitates, and a few ideas have been 
posited, one being the igneous origin hypothesis.*” 

The largest ‘evaporite’ in the world is believed to be at 
the bottom of the Mediterranean Sea and has been locally 
uplifted a few thousand metres and exposed on land. It 
covers 2.5 million km? and averages 1 km deep.’” The 
deepest section is about 3.5 km thick in the Herodotus Basin 
in the eastern Mediterranean Sea.*' Uniformitarians call it 
the Messinian Salinity Crises and date it to the very late 
Miocene (late Cenozoic), about 5.5 million years ago. These 
evaporites are further overlain by about | km of Pliocene 
sediments or sedimentary rocks, indicating that significant 
geological activity occurred after the deposition of the salt 
and anhydrite. 

This evaporite has inspired uniformitarian scientists to 
postulate that the Mediterranean Sea dried out dozens of 
times in the late Cenozoic. In a similar manner, the Red Sea 
also has thick late Miocene salt deposits that were probably 
deposited at the same time as in the Mediterranean Sea. 
Creationists, on the other hand, assume this ‘evaporite’ 
layer was deposited differently and in a shorter timeframe. 
However, the post-Flood argument falls short of explaining 
how such widespread deposits of salt and anhydrite were 
deposited, and it fails to explain how in turn they are 
overlain with a further 1 km of sediment. Such Cenozoic 
deposits present strong difficulties for any attempt to explain 
them as a result of post-Flood catastrophism. 


Cenozoic phosphorites 


Phosphorites are sedimentary rocks that contain a high 
concentration of phosphate, mostly as P,O.. The definition 
of a phosphorite is rather arbitrary, generally defined as 
over 19.5% phosphate, but high phosphate sedimentary 
rocks between 7.8% and 19.5% are of interest also. Many 
geologists would consider a rock as phosphatic if it 
contained 10 to 100 times more phosphate than normal. 
There are extensive layers of phosphorites, such as the 
Permian Phosphoria Formation and its equivalents in the 
northern Rocky Mountains of the United States that cover 
about 225,000 km?.** Uniformitarian scientists believe that 
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phosphorites originated as marine biochemical sedimentary 
rocks. They are believed to take thousands of years to form, 
and are rarely observed forming today.* Phosphorous (P) 
today is added to the sediments by coastal upwelling of 
P-rich bottom water and is extracted by marine organisms. 
When these organisms die, P is accumulated in the organic- 
rich bottom mud.* Bacteria help break down organic matter, 
forming phosphate in the sediments.* 

Although phosphorites occur in the rock record as early 
as the early Proterozoic, they are especially concentrated 
in the Cretaceous and Cenozoic erathem, especially the 
Miocene series of the late Cenozoic (figure 5).*°3° Féllmi 
and colleagues state: 

“The Miocene was an epoch of preferential 
phosphogenesis and accumulation of phosphate-rich 


deposits, and Miocene phosphorites are widespread 
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Figure 5. Distribution of economic phosphorus resources in Earth history 
according to the evolutionary/uniformitarian timescale (modified by 
Melanie Richard from Kholodov and Butuzova**) 


For instance, phosphate-rich sedimentary rocks of late 
Oligocene to late Miocene are found in Malta and south- 
east Sicily.** The early late Cenozoic (Miocene) Monterey 
Formation that outcrops over numerous areas of the coastal 
section between Los Angeles and San Francisco, California, 
has many high phosphate-rich layers.*” Some of these are 
thin, persistent laminae.*° Catastrophic deposition has been 
suggested: 

“The concept of local catastrophic burial as 

a favourable prerequisite for the triggering of 


phosphogenesis embodies a small-scale example of 
the importance of nonreversible, catastrophic events 
on geological and biological processes ... ”™" 

Moreover, it is not enough to simply bury phosphate- 
rich organisms, as the phosphate needs to be concentrated 
in layers by transport within the interstitial water of the 
sediments. Evidence of subsurface movement of phosphate in 
pore water is shown by numerous examples of phosphatized 
fossils, coprolites (fossil dung), burrows, hardgrounds (hard 
cemented layers), etc.**** 

Could post-Flood catastrophes cause the quick formation 
of phosphorites? It seems rather doubtful that these 
catastrophes could bury enough organisms to result in 
much organic phosphate and be able to concentrate the 
phosphate into layers. Chances are such catastrophes would 
result in phosphate being randomly disseminated within the 
sediment, so that the concentration of P would be limited. 
Nonetheless, these difficulties for a post-Flood explanation 
are comparatively minor to other sedimentary features of the 
Cenozoic explored here, thus only provide modest evidence 
for Flood processes in the Cenozoic. 


Formation of Cenozoic carbonates 


According to sedimentologist Francis Pettijohn, 
carbonates make up about 8% of all sedimentary rocks.” 
Carbonates are mostly calcite (CaCO,) and dolomite 
(CaMgCO,), which are minerals that precipitate out of 
water or are the remains of organisms with a carbonate shell 
extracted from seawater. They are abundant in the Paleozoic 
erathem and the Proterozoic (late Precambrian) and decrease 
upward in the geological column.* 

Early Cenozoic carbonates can be widespread on the 
continents.“ In North America, all of Florida is covered by 
early Cenozoic carbonate. In Central America, the Yucatan 
Peninsula is mostly early Cenozoic carbonate. In the Eastern 
Hemisphere, Saudi Arabia has large areas of early Cenozoic 
carbonates and larger areas are found in West Africa, East 
Africa, around the Mediterranean Sea, south-west Russia, 
and the Ukraine. Widespread Miocene carbonates of the late 
Cenozoic are found in the Caribbean Islands and the south- 
east United States in the Western Hemisphere.** Miocene 
carbonates are also found around the Mediterranean Sea, 
south-west Russia, and the Ukraine, but they are patchier 
than in the early Cenozoic. Some significant Miocene 
carbonates show up in Indonesia and southern Australia, as 
in the very flat Nullarbor Plain of South Australia covering 
200,000 km7?.*° 

An example of a late Cenozoic carbonate considered 
deposited in a terrestrial environment” is the top member 
of the Muddy Creek Formation of south-east Nevada and 
north-west Arizona, the Hualapai Limestone Member.** 
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Figure 6. Outcrops of the Hualapai Limestone Member of the Muddy 
Formation in the Lake Mead area (drawn by Melanie Richard) 


The Muddy Creek Formation is a basin-fill deposit that 
was deposited after uplift of the mountains.” The Hualapai 
Limestone Member is exposed in the Lake Mead area as 
limited erosional remnants that were originally deposited 
over a much larger area (figure 6). It not only forms thick 
masses but also is inter-bedded with other types of rocks, 
such as the conglomerates and sandstones of the Muddy 
Creek Formation.” 

The Hualapai Limestone is over 300 m thick.*! The 
volume of the current mass of limestone is over 100 
km*.* However, its original volume would have been 
many times this volume since much of it has eroded. Its 
fine-grained nature suggests inorganic precipitation in 
water, although most uniformitarian scientists believe 
the carbonate originated from organisms because 
that is the type of carbonate predominantly forming 
today.*’ The limestone contains various types of fossils, 
including plant fossils of grasses, reeds, and rushes, 
and is one reason why some scientists have proposed 
a terrestrial origin. 

Significant inorganic carbonates are not forming 
in terrestrial environments today, but could they 
be deposited in postulated post-Flood catastrophic 
conditions? This is unlikely, as mass wasting would 
not result in thick, widespread, pure carbonates. But 
what of post-Flood lacustrine conditions? How can 
one explain where the carbonate came from? Given 
the nature of mass wasting processes one would think 
that any post-Flood limestone would be well mixed 
with other sediments, but these Cenozoic carbonates 
are relatively pure. Moreover, the top of the Hualapai 
Limestone has been eroded, so not only do advocates 
of post-Flood catastrophism need to deposit the 
limestone, but also to erode off the top. As such, large- 
scale Cenozoic carbonate deposits present moderate 
difficulties for any attempt to explain them by post- 
Flood catastrophism. 
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Extensive Cenozoic continental margin 
sedimentary rocks 


The continental margin includes the shallow, 
seaward-dipping continental shelf, the continental 
slope, and in offshore areas without trenches the 
continental rise (figure 7). The continental margin 
represents a thick accumulation of sedimentary rocks 
that form a continuous ring around the continents 
and large islands of the earth. The profile is very 
similar across the earth with the depth close to 130 
m at the ‘slope break’, except the Antarctic margin 
that is isostatically depressed from the ice sheet. The 
continental shelf can be very wide; e.g. up to 1,500 km 
wide north of Siberia. Below the continental margin 
sedimentary rocks there are many buried rifts or basins 
that were caused by extension and subsidence. The Cenozoic 
and late Mesozoic sedimentary rocks reach over 20 km deep 
in places. Based on seismic profiles, it appears that many of 
the sediments were deposited by transport off the continents, 
not by the longshore currents that commonly run parallel to 
most shorelines today. Monteverde et al. state: 
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Figure 7a. Schematic of an Atlantic-type continental margin (drawn by Melanie 
Richard) 
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Figure 7b. Schematic of a Pacific-type continental margin (drawn by Melanie 
Richard) 
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“Seismic profiles show that the New Jersey 
continental shelf contains a thick record of prograding 
clinoform wedges. ... Similar prograding clinoform 
wedges are observed in Neogene [late Cenozoic] 
sediments of passive and active margins throughout 
the world ... .”*° 

This prograding wedge of sedimentation implies 

currents that rushed directly off the continents and can readily 
be explained by sheet flow, resulting in sheet deposition in 
waning currents, during Flood run-off from the continents. 

Continental margins contain a large proportion of 
Cenozoic sedimentary rocks. The rest are from the upper 
half of the Mesozoic. For instance, off the central East Coast 
of the United States it has been estimated that out of a total 
volume of 1.34 million km? of sedimentary rocks about 30% 
are of Cenozoic age.*° The very thick continental margin 
in the northern Gulf of Mexico is filled with about 12 km 
of Cenozoic sedimentary rocks.*’ The central Argentine 
continental margin, 150-500 km wide, contains one of 
the thickest accumulations of sedimentary rocks in the 
world.°*? Based on the inferred age of the sedimentary rocks 
from seismic profiles, about 50-75% of these sediments are 
dated as Cenozoic. The Mediterranean Sea off Israel has a 
maximum of about 5 km of Cenozoic sedimentary rocks.®° 
Two basins on the South China Sea continental margin 
contain Cenozoic sedimentary rocks greater than 10 km 
thick.*' It appears that about 40% of the sedimentary rocks 
on the continental margin off the west coast of South Africa 
are Cenozoic deposits.” 

Therefore, Cenozoic strata along the continental margin 
represents at least a few thousand metres of deposition. If 
these strata were deposited after the Flood, mass wasting 
would have to remove thousands of metres of rock from the 
uplifting continents. The sediments must then be transported 
to the continental margin. Along some continental margins, 
such as north of Siberia, mountains where mass wasting 
could occur are generally far from the coast. The deposition 
would have to form a continuous sheet around all the 
continents and large islands with a near constant depth 
for the slope break. How can the universal characteristics 
of the continental margin possibly be explained after the 
Flood with local or regional mass wasting events and giant 
floods? In light of the stiff difficulties facing any potential 
post-Flood explanation of the sheer amount of Cenozoic 
sedimentary rocks on the continental margin, this counts 
as strong evidence for these Cenozoic rocks resulting from 
Flood processes. 


Conclusion 


Whitmore and other creation scientists have claimed 
that the main evidence for attributing most of the Cenozoic 


to Flood processes relies on geomorphology. However, 
there are numerous non-geomorphological features of the 
Cenozoic rocks that suggest most were formed by Flood 
processes. Sedimentary features of the Cenozoic rock record 
are better explained with reference to Flood processes than 
post-Flood catastrophism including: the sometimes great 
thicknesses; sometimes widespread, thin deposition; the 
consolidation of sediments; widespread or thick ‘evaporites’; 
phosphorites; carbonates; and thick continental margin 
strata. All these features support the contention that the 
Flood/post-Flood boundary is predominantly in the late 
Cenozoic, and likely in the very late Cenozoic in many areas. 
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Origins of pathogenic 
part 1—bacteria 


Warren A. Shipton 


The emergence of pathogenic bacteria interests creationists because it impacts on concepts of God's character. Th 
ecosystem operated in a stable fashion at creation and the basic microbe types participated in maintaining a dynami 
homeostatic state. Sin brought a change to features of DNA repair and gene regulation in living systems, and stress wa 


introduced into the equation. This resulted in mutations an 
permitting re-assortment and exchange of genetic material 


e generated to account for the emergence of the main 


re well known, but additional ones have been described recently and more may be discovered. Reasonable hypothese 


microbes: 


d other errors giving rise to cellular malfunctions. Mechanism 


groups of pathogenic bacteria by unguided events involvin 


a 
a 
genetic material. These involve even 
F 
H 


owever, other external agencies could have been involved. 


he biblical account of origins indicates that creation was 

very good. The origin of pathogens causing suffering, 
disease, and death is a challenging question. A number 
of possibilities have been suggested as follows: 1) micro- 
organisms (including viruses) were not disease-causing 
initially. They devolved after creation as a result of mutation 
and gene shuffling among themselves. As a consequence a 
small number of pathogenic variants arose,' 2) God created 
pathogens in the lower orders of life to ensure population 
control, but this did not extend to microbes inhabiting 
humans. Rather, mutations gave rise to pathogens among 
populations of usually beneficial microbes inhabiting the 
human body and similar mutations in animal pathogens 
enabled them to jump the species barrier and infect humans,” 
3) the genomes of all creatures were designed so that they 
could adapt rapidly to the environment. These variant-pro- 
ducing DNA segments have become compromised, giving 
rise to RNA viruses and perhaps retroviruses, ostensibly on 
account of the removal of the ‘regenerating healing power’ 
of God,’ 4) diversity can be accounted for by postulating that 
transposable elements were originally designed to produce 
positive altruistic outcomes, but subsequently caused near 
neutral, or even deleterious, mutations,* and 5) microbes 
were not initially disease-causing in creatures with pain 
sensations but as a consequence of various changes they 
appeared, perhaps assisted by exterior agencies. 

Change after the Fall conceivably involved shifts in 
ecosystem balance so that the nature and behaviour of 
organisms was altered. In an extension of the suggestion 
about agencies, some have postulated that an evil agent(s) 
altered or added novel genetic information to the genome 
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e 
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S 
Ss 
within precise limits were disrupted. Most of these mechanisms 
Ss 
g 
e 


s in the microbe, in the host, and changes in the environment. Subsequent to th 
all, changes to living organisms and the ecosystem usually are not considered dependent on the direct activity of God. 


of existing organisms or an entirely new line of microbes 
was allowed to emerge (God’s Curse).° 

To answer these proposals, several assumptions are made. 
Undoubtedly, some of these will be challenged as knowledge 
increases. The most significant is that the existence of 
beneficial phenomena in the natural world that are widely 
expressed will be taken to indicate their essential continuity 
from the beginning (parsimonious approach), except where 
biblical information dictates otherwise. 


Events promoting the rise of pathogens? 


The vast majority of microbes do not inflict damage 
on their hosts. They are non-pathogenic. The majority 
of microbes inhabiting humans are classically harmless 
commensals (one organism benefits, the other is not harmed 
or benefited).° Microbes are present in large numbers in 
and on the human body and ensure our survival. They aid 
digestion and provide nutrients necessary for our well-being. 
In herbivores, they are absolutely vital for cellulose digestion 
and the provision of some of the protein needs. Microbes 
that cause damage are called pathogens. However, disease 
does not depend alone on the microbe acquiring special 
abilities such as toxin genes. Three factors contribute to the 
expression of disease—microbe, host, and environment.’ 

Microbes that exhibit polysaccharide capsules (figure 1), 
toxin- and melanin- forming features, tissue-invading 
(enzyme) capabilities, and other characteristics frequently 
are pathogenic. These may have arisen as a consequence of 
a variety of events. First, elements of the gene regulatory 
network, particularly the non-coding region of the 
chromosome, may have been altered. As a consequence, 
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feedback processes, dominant metabolic pathways, and 
other aspects of cellular function were altered in the host 
or microbe.’ Second, microbes in mutualistic (organism 
and host benefit from association) and endosymbiotic 
associations (living inside another organism) may have 
been modified through degenerative and other changes. 
Third, saprophytic equivalents (free-living on dead material) 
to the present-day pathogens may have been created and 
have subsequently acquired pathogenic abilities. Fourth, 
genes may have been lost that enabled the expression of 
pathogenic ability. Fifth, changes may have occurred in 
the host, allowing opportunistic organisms to become 
pathogenic. Sixth, organisms may have adapted under 
environmental stress or changes in nutrition, facilitating 
the appearance of pathogens.’ Seventh, intelligent agents 
may have manipulated the genetic material.’ Finally, there 
may have been a combination of the above events. 

In environments containing a diversity of organic 
materials rich in DNA, and where microbial growth and 
decay activities are intense, it is more likely that organisms 
exchange genetic information.'! Mechanisms known today, 
including recombination during sexual reproduction, 
transduction, transformation, and non-random transposition 
are considered to have been present from creation. Mutations 
were probably also known then. There are different 
categories of mutations.'? Those commonly encountered 
today arise frequently through exposure of the organism to 
stress (chemical, nutritional, and physical factors). DNA is 
damaged and the repair mechanisms are unable to rectify 
the faults, meaning that imprecision in nucleic acid copying 
occurs. The entire operational strategy set in motion at 
creation changed after sin’s entrance so that future outcomes 
were foreseen, but are not attributable to the Planner. 


Genesis and expression of pathogenic capabilities 


Virulence (relative ability to cause disease) is not strictly 
an intrinsic microbial characteristic but includes both 
microbial and host factors. This conclusion is reached on 
account of commensals and opportunists being able to 
cause disease in the immunocompromised. In retrospect, 
the factors classically related to virulence, such as toxicity, 
aggressiveness, replication and transmission advantages, 
adherence and attachment, and induction of deleterious 
immunologic reactions," still have relevance. 

Changes in colonising status, such as the ability to 
cause disease, ultimately indicate changes in DNA, gene 
regulatory network elements and other features. DNA repair 
mechanisms are variously subject to imperfections so that 
variant DNA appears. As a result some viable mutants are 
generated. For example, bacteria may experience mutations 
on account of damage to their mismatch repair system. 


Cytoplasm 
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Nucleoid (DNA) 
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Figure 1. A schematic diagram of a bacterium showing various structures 
including a polysaccharide capsule. 


These mismatch defects may subsequently be removed, but 
the mutations generated during the period of high mutation 
are retained.'* Changes in proteins coded by the genome 
are expressed through the regulatory elements that involve 
feedback processes, dominant metabolic pathways, and 
other features. If the right combination of virulence factors 
is present in an organism (many of which may be present 
already in non-pathogenic organisms), then cross talk among 
virulence factors may result in regulatory changes leading 
to the actual expression of virulence."* 

Changes may also occur in the non-coding region of the 
chromosome near the promoter (regulator changes). This 
would cause gene expression levels to be altered in the 
host or microbe. Sin’s entrance may have altered the repair 
mechanisms’ efficiency due to the stresses introduced and 
may also have involved changes in the regulatory elements. 

An example involves the well-known bacterium 
Escherichia coli. Its effectiveness as a gut pathogen is 
influenced by the DNA modifications (base methylation) 
which affect the production of an appropriate attachment 
device (pilus—figure 1). This plays a role in disease 
development. Methylation levels (represents an epigenetic 
control mechanism) are governed by the growth conditions 
of the organism. In other bacteria, virulence is partly 
lost when methylation fails to occur or is overproduced." 
Theoretically, an organism could be benign, but after the 
removal of the silencing effects on a gene (influenced by 
methylation state), it could become pathogenic.” 
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Microbe changes 


Microbes as a group can function in almost all 
environments and carry out a wide range of activities. 
Theoretically some microbes could adapt to the pathogenic 
mode of existence. Selected examples follow. 

Mutualistic and endosymbiotic organisms. Altering 
mutualistic organisms to take on parasitic capabilities is one 
possibility, as they already possess host entry mechanisms 
and strategies to acquire nourishment. The rhizobia 
bacteria are mutualistic with leguminous plants. Special 
genes (bac) enable them to form intracellular structures, 
permitting the fixation of atmospheric nitrogen. These 
genes have a high degree of similarity with those found 
in Brucella, a well-known intracellular animal pathogen, 
which allows it to survive in the phagocytic cells of the 
animal host. In addition, Brucella’s regulatory system for 
virulence has remarkable similarities to certain genes found 
in the harmless mutualist (Sinorhizobium meliloti).'’ The 
plant bacterium Agrobacterium, commonly considered a 
pathogen, could have acquired many of its capabilities from 
rhizobia.'? How the acquisition occurred is a separate issue. 

The bacterium Wolbachia has achieved prominence 
on account of its apparent ability to transfer information 
to insect and nematode hosts. For example, the fruit 
fly (Drosophila ananassae) has the entire genome of 
the endosymbiotic bacterium inserted into one of its 
chromosomes.”’ These symbionts influence reproductive 
success and strategy in insects. 

Research on the Wolbachia genome has been taken by 
some to suggest that endosymbionts have acquired this 
ability through the loss of critical genes needed for growth 
independent of a host.*! However, introducing Wolbachia 
into the mosquito is connected to the development of 
resistance of this insect to transmitting a devastating form 
of malaria.” This may indicate that endosymbionts had some 
protective role from creation and that their present genome 
imperfectly represents the original. 


Saprophytes 


Many saprophytic microbes are beneficial to other 
organisms.** Normally harmless inhabitants of the soil can 
become pathogenic under certain favourable environmental 
conditions. Soil saprophytes also often possess capsules 
from which the capsule-forming ability of successful 
pathogens may have been derived. These opportunists 
also become pathogenic when the host defences are breached 
or compromised” or when the organism is introduced into 
the body following prosthesis implantation and the insertion 
of catheters.*° 

Bacillus is an example of a saprophyte that has pathogenic 
representatives. Some members are pathogenic, such as 
B. anthracis, the causal agent of classical anthrax. It is 


pathogenic due to its capsule-forming and toxin-generating 
capacities. Capsule formation is conferred by transfer 
of extrachromosomal DNA material in plasmids and 
subsequent modification. Toxin genes are also plasmid 
borne. An acquisition route for the saprophyte has been 
indicated by studying a close relative of Bacillus cereus 
capable of causing anthrax in chimpanzees. 

B. cereus appears to be a normal inhabitant of the 
intestines of soil-dwelling insects and earthworms and 
may be useful partners with other insects.” One possibility 
is that the anthrax-forming B. cereus originally had a well- 
established role in the soil. Transformation (uptake of 
naked nucleic acid) or transduction (transfer of genetic 
information by phage), involving acquisition of plasmids 
(containing genes that produce toxin) from B. anthracis, 
apparently gave B. cereus the ability to induce anthrax-like 
symptoms. Acquisition can occur ostensibly in soil or during 
co-infection of the host.” 

Mutations. Virulence may arise through mutations, which 
are expressed in a number of ways. Gene loss may lead 
to the emergence of pathogenic ability. The cadaverine 
gene (lysine decarboxylase activity) is able to prevent 
toxin production. The majority of Escherichia coli strains 
possess this gene, which appears to be connected with their 
commensal status in the human gut. When cadaverine 
gene activity is lost in certain strains of Escherichia coli 
(EIEC) they develop pathogenic ability. The loss of activity 
is associated with large deletions in the chromosome 
region around the cadaverine locus. This means that toxin 
production henceforth can be expressed.” Again, in Listeria 
monocytogenes, mutation of a critical gene associated with 
a regulatory protein may lead to changes whereby the 
normally saprophytic organism can become constitutively 
pathogenic.*° 


Host changes 


The best-known example of host changes leading to 
disease is the process that causes immunocompromisation. 
These hosts may be predisposed to attack from organisms 
not normally considered pathogens. Sometimes around 
half of such individuals experience bacterial infections. For 
example, the usually saprophytic bacterium Nocardia can 
be a significant cause of illness." 


Environmental influences facilitate emergence and 
expression of change 


Changes in the environment may be responsible for 
the emergence and expression of virulence traits. Several 
examples will be given in each category. 

Emergence. Adaptive mutations may occur in response 
to environmental stresses. Opportunistic pathogens in the 
Burkholderia cepacia complex affect cystic fibrosis and 
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immunocompromised patients. They may adapt through 
exposure to antibiotics and other stress conditions. These 
variants are more suited to colonise the lungs of fibrosis 
sufferers and contribute to disease progression.” 

During stress, mechanisms normally controlling transfer 
of information horizontally between organisms may be 
relaxed due to the inactivation of the methyl-directed 
mismatch repair system. The system can be damaged 
through exposure to starvation conditions, for instance. 
Change in this repair system increases the mutation rate 
substantially, causing hypermutation, and as a result greatly 
increases the recombination success between Escherichia 
and Salmonella. This may represent one mechanism 
responsible for the appearance of virulence genes in the 
food poisoning bacterium Escherichia coli (0157:H7) from 
another strain of the same organism.** However, a number 
of other possibilities have been suggested in the genesis of 
the strain.** 

Expression. Some microbes are not pathogens when 
biological balance is maintained in a natural environment. 
But saprophytic bacteria responding to change may damage 
potential hosts. For example, Acinetobacter baumanni is 
significant in wound situations and airway infections in 
alcoholics. In hospital situations where ethanol (alcohol) 
is used as a disinfectant, it can function as a nutrient that 
increases the virulence of the organism by the differential 
expression of certain genes. The nutrient may also 
influence the expression of tissue receptors, which would 
then initiate intracellular signalling, leading to differential 
gene expression and heightened tissue responses that 
allow increases in tissue damage by the microorganism.* 
The bacterium Agrobacterium tumefaciens (commonly 
saprophytic in soils) also displays a similar pattern of 
virulence induction. The organism becomes pathogenic 
to plants following exposure to phenolic substances and/ 
or saccharides released. Sensing these products occurs at 
the membrane level, by sensory proteins, and ultimately to 
the activation of promoters. The inducing sugars may be 
released by wounded tissues.*° 


Mechanisms for transfer of genetic information 


There are well-known methods for horizontal transfer 
of information among bacteria, including transformation 
(uptake of external DNA through the cell membrane), 
transduction (transfer by bacterial viruses or phages), and 
sexual reproduction (referred to as conjugation between 
closely related types—figure 2). Less well-known is transfer 
through membrane vesicles and intercellular nanotubes. 

Communication of information through intercellular 
nanotubes may develop between the same or different 
species growing on solid surfaces. These tubes enable 
acquisition of characteristics in a non-hereditary fashion 


Figure 2. Bacterial conjugation where a thin tube (pilus) formed between 
the cells allows exchange of heritable information 


so that antibiotic resistance becomes a temporary feature of 
the recipient bacterium. Some plasmids (extrachromosomal 
DNA material) may be transferred reciprocally.*’ Outer 
membrane vesicles produced by bacteria may also facilitate 
delivery of proteins and DNA and RNA between bacterial 
strains.*® 

Horizontal gene transfer can transform normally harmless 
bacteria into disease-causing ones. Indeed, it appears that 
the majority of genes for pathogenicity moving across taxa 
are acquired through bacterial viruses via transduction." 
These phages may stimulate toxin production, allow cell 
adherence to host tissues, allow host defences to be evaded, 
and may stimulate genes to replicate and transduce.*? The 
classic example of conversion of a non—disease-causing 
bacterium to a pathogen is Corynebacterium diphtheria.” 
Acquiring a phage carrying the structural gene for exotoxin 
production enables it to become pathogenic.*! 

Genes for exotoxins can be carried by plasmids and 
phages. New pathogens may arise following the transduction 
of a toxin gene from some environmental source to a 
member of the normal human microbiota. For example, 
Staphylococcus aureus may have acquired its exotoxin 
gene from the environmental bacterium Pseudomonas (> 
95% similar) via a phage.” Furthermore, genes responsible 
for pathogenic ability in Corynebacterium (dtx), Shigella 
(stx), and Vibrio (ctx) are present in environmental samples, 
and additional sources of the Staphylococcus exotoxin-like 
gene have been found there as well. Phages isolated from 
the environment (water, sediment, and soil) would have 
carried all but the dtx gene. Conceivably, the genes would 
have functioned in the environmental bacteria to maintain 
homeostasis. There are indications that complex interactions 
also can occur among phages. These have enabled wild type 
and defective non-pathogenic Vibrio cholera to become 
pathogenic.* In the soil environment there exists a wealth 
of phage types with their numbers paralleling trends in 
bacterial populations.** Phage-bacterium and interphage 
interactions occur in the natural environment. This allows 
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Figure 3. Schematic view illustrating the uptake of naked DNA into a 
bacterial cell and its integration into the chromosome (left) or its circular- 
isation to form a plasmid (right) 


the construction of a coherent hypothesis for the emergence 

of pathogenic organisms. 

An example of information transfer from an environ- 
mental bacterium is suggested from a study of non- 
pathogenic Escherichia coli isolates. Some of these carry 
a suite of genes enabling efficient iron uptake, such as the 
yersiniabactin system, which confers ecological fitness. 
When similar genes are present in Yersinia they contribute 
to pathogenic ability. The transfer of the pathogenicity 
island is thought to be facilitated by a conjugative plasmid 
which has a wide host range.*° 

Other horizontal gene-transfer phenomena are known. 
Few credible suggestions exist to explain the gene acquisition 
noted among some organisms.*” There are formidable 
restriction enzymes and other barriers to transformation 
among some bacteria and cyanobacteria. Some strains 
may lack these barriers, thus permitting transformation 
(figure 3).** In other instances, stress factors override the 
constraints normally experienced.” Additional sources of 
the genetic information transfer include the following: 

a. Transfer of secretion-system capabilities among bacteria 
and beyond. Evidence suggests that the type III secretion 
proteins, widely present among plant and animal Gram 
negative bacteria, have been acquired through horizontal 
gene transfer from donor bacteria. Transfer also is 
postulated to occur in organisms that range from bacteria 
to protozoa. These secretion proteins facilitate pathogenic 
and mutualistic modes of existence. Many pathogenic 
bacteria use such a secretion system, which allows 
proteins to enter eukaryotic cells. This secretion system 
has similarities to components required for the 


biosynthesis of flagella and other operational features 

noted in mutualist rhizobial bacteria.©’ These similarities 

suggest either transfer of capabilities among organisms 
or experimental manipulation by intelligent agents. 

b. Bacterium-to-plant transfer. The bacterium Agro- 
bacterium tumefaciens transfers genes from a plasmid 
(T-plasmid) to selected dicotyledonous plants, where they 
integrate naturally with the plant nuclear DNA and 
subsequently cause tumour formation. Tumours form as 
a consequence of auxin and cytokine production and the 
synthesis of supporting nutrients (opines) by the genes 
transferred.*! 

c. Plant-to-bacterium transfer. Genetic information acquired 
by bacteria may involve sources outside the prokaryotes. 
Information may come from decaying plants in the 
natural environment. For example, marker genes 
associated with chloroplast DNA present in residues of 
tobacco plants colonizing by the pathogenic bacterium 
Ralstonia solanacearum are transmissible to soil bacteria. 
More significantly, plant chloroplast DNA sequences were 
shown in 8% of bacteria growing on the residue. In the 
same environment Acinetobacter and Pseudomonas 
acquired exogenous plasmid DNA by transformation. 
Even without the presence of the plant pathogenic 
Ralstonia, Acinetobacter is able to transform on decaying 
tissues.” These studies raise the possibility of significant 
transfer of genetic information in soil and plant 
environments. Such transfer of information should not 
surprise as chloroplast DNA has many features similar 
to prokaryote DNA.* 

Another intriguing illustration is provided by the 
pathogen Xanthomonas axonopodis. It causes a disease of 
citrus trees characterized by the appearance of wet lesions. 
The bacterium contains a gene sequence that encodes a 
protein able to influence the capacity of the plant to take 
ions and water into cells. It has a high degree of similarity 
with a sequence in the plant that encodes a plant natriuretic 
peptide. This protein maintains homeostasis when the plant 
is subjected to osmotic stress. Evidence suggests that the 
gene was acquired by the bacterium through horizontal 
gene transfer from the plants. This allows the bacterium to 
induce plants to increase uptake of ions and water into cells, 
which favours the growth and survival of the bacterium in 
plant tissues.** The acquisition of information from the plant 
may have been via similar mechanisms as discussed in the 
previous paragraph. 

The basic assumption made in many research studies is 
that if a gene sequence shows greater similarity to those held 
by distantly related organisms than that by close relatives, 
it has the possibility of being an acquired gene.® It may 
be argued in some circumstances that similarity in DNA 
signature strongly suggests the existence of a Designer. 
The complexity of inferences that can be made from data 
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means that a number of lines of evidence need to converge 
before horizontal transfer can be asserted to have occurred 
with confidence.*° 


Conclusions 


Several fundamental changes following the Fall 
are indicated in Genesis and Job. Many of the changes 
associated with the emergence of pathogenic bacteria from 
non-pathogenic ones can be accounted for by naturalistic 
phenomena. However, the possibility remains that intelligent 
agents may have manipulated the genetic material. 

There is evidence for alteration in the gene regulatory 
network (mutations and other phenomena) in the presence 
of stress, particularly the non-coding region of the 
chromosome. As a consequence, feedback processes, 
dominant metabolic pathways, and other aspects of cellular 
function can be changed in the host or microbe. Evidence 
has been presented for the exchange of information among 
mutualists, endosymbionts, and saprophytic bacteria with the 
occasional help of bacterial viruses and accession of DNA 
from other organisms. Gene loss enabling the expression of 
pathogenic ability has been responsible for the emergence of 
some pathogens, and it also appears that changes in the host 
genome have allowed opportunistic organisms to become 
pathogenic. Environmental stressors have facilitated the 
appearance of pathogens. Ostensibly, the massive increases 
in decaying organic debris available following the Fall, with 
the associated release of DNA into the environment, has 
played a role in the changes I have sought to explain. 
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The overthrusting paradox: a challenge to 
uniformitarian geology and evolution 


John D, Matthews 


Overthrusting is regarded as a paradox by the geological community. The concept of overthrusting has been defined by 
secular motives rather than physics. However, the paradox disappears if geologists recognize that they have treated the 
geological column as immutable rather than empirical and therefore open to questioning. Since the geological column 
is a key pillar supporting evolution, Christians ought to actively re-engage in discussion about the column's validity. 


M geologists believe that overthrusting’ has 
occurred in places where large blocks of ‘older’ 
rock overlie ‘younger’ rock. This unusual positioning of 
the older rock is therefore interpreted, not by a sedimentary 
event, but through massive physical movements, all of 
which are then judged to be paradoxical.* To unravel the 
paradox we need to: 
1. examine the rationale for identifying overthrusting, 
2. recheck the physics behind the proposed movement, and 
3. show that a reasonable explanation for the origin of the 
overthrust rock and its pathway to its new location 
(palaeo-reconstruction) can be provided. 

Little effort has gone into item 1. Most of the effort by 
uniformitarian geologists to resolve the paradox has focused 
on item 2, the physics. Many of the examples considered by 
uniformitarians merely reaffirm the paradox that the physical 
aspect of the overthrusting movement is impossible. In other 
cases, elaborate and often imaginative geochemical physical 
models, which will be shown to contain fundamental flaws, 
have been offered as explanations. Therefore, these do not 
make the overthrust paradox disappear. Item 3 has rarely 
been tackled. Our study shows that there is no effective way 
to achieve palaeo-reconstruction. Thus dilemmas with items 
2 and 3 point to item | as the key to resolving the paradox. 
Identification of the ‘overthrust’ as a movement depends 
critically on the robustness of the geological column. Thus 
there are two key reasons to reject the column—the deep 
questions about the assumptions and motives behind its 
construction and the problem of overthrusting. We end with 
a call for Christians to engage more actively on discussions 
about the column because of its direct links to evolution. 


The rationale for identifying overthrusting 


There are many places in the world where large blocks 
of ‘older’ rock overlie ‘younger’ strata. The belief that 
older rocks overlie younger rocks is based on the observed 
inconsistency with the expected stratigraphic order of either 


rock facies or their fossils from the geological column,* 
metamorphic rock overlying ‘country rock’, or radiometric 
dates. This implies that the older rock was emplaced over 
the younger by a sliding movement. 

There may be an interface layer between the lower 
younger layer and the upper older one which has rheological 
properties that could have aided overthrusting. However, it is 
circular reasoning to use this as proof of overthrusting. Such 
layers can exist within vertical sequences of rocks deemed to 
be undisturbed because they replicate the geological column. 

Instances where a thrust is identified by metamorphic rock 
overlying country rocks are limited. And while creationists 
have suggested that radiometric dating can at least provide 
relative dating,’ there are serious doubts.* There are instances 
where overthrusting has been identified by seismic sections 
and well-bore core analysis. In this short paper, the focus has 
to be on visible overthrusts. Mechanisms and explanations are 
not likely to be different elsewhere. 


The geological column 


The history of the development of the geological column 
is complex,° but for convenience we identify three key 
stages. Giovanne Arduino, in 1759, proposed three divisions 
of Earth’s rocks based primarily on rock type.’ Later, the 
focus moved to identification by fossils with the geological 
mapping in the UK by William Smith.’ In coal mining and 
canal construction (1795 onwards) he found what appeared 
to be similar vertical sequences of fossils across wide areas. 
Geologists in continental Europe were noting the same 
thing, so Arduino’s classification of Primary—Secondary— 
Tertiary strata developed into a more sophisticated column. 
The column is now tightly defined with respect to fossils 
and radiometric dating by international committees of 
uniformitarians.? While some realise that it is shaky in 
places, there is a distinct unwillingness to undertake 
fundamental reviews." 
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While localized correlations, as Smith noticed, may 
accurately demonstrate portions of the geological column, 
the worldwide correlation is purely hypothetical.!' Our 
historical study of overthrusting shows that the column 
(and its template, which correlates the strata with the time 
of original deposition) is intimately bound up with the 
effects and attitudes, even on scientists, of the 18'"-century 
‘Enlightenment’. Dominated by French philosophers, but 
with support from countries like Germany and Scotland, 
their aims may be summarized by Charles Lyell’s words: 
“A class of writers ... had been laboring industriously for 
many years, to diminish the influence of the clergy, by 
sapping the foundations of the Christian faith.” In private 
letters published after his death, we learn that he wanted to 
subvert the idea that the Mosaic texts had anything useful to 
say about geology.’ Much the same attitude to the biblical 
Flood is shown by Arthur Holmes a century later—that the 
belief in the Noachian “Deluge ... obstruct[ed] the progress 
of geology”.4 But his suggestion that Biblicalism obstructs 
geology is wrong.'° Secular motives are not a good starting 
point for finding truth. 


The paradox 


Attempts to explain the mechanics of ‘thrusting’ are 
legion.'*'? However, many overthrusts remain paradoxical 
because “for a thrust sheet to overcome the shear resistance 
when moving along its base, higher stresses are required 
than the sheet can withstand”.*® A solution is no nearer 
today than in 1991, when Price and Cosgrove wrote that 
studies are “openly or tacitly critical and contradictory”.”” 
Tentative explanations have been offered for cases where 
the ‘overthrust’ block (apparently) slid downhill under 
gravitational forces, but these are a minor fraction of cases.”! 


Figure 1. Ballard Down Cliffs, showing the supposed ‘overthrust' (Author's photo, May 2002) 


Horizontal and uphill overthrusting becomes more difficult 
to explain, since tractive effort is needed. Gravitational 
spreading, ‘caterpillaring’, and base contraction have been 
suggested, but there are doubts about these, and they only apply 
to a very limited class of overthrusts."* 


A specific overthrust, physics, and motives 


As geological mapping moved from the eighteenth 
century to the nineteenth, contradictions appeared with 
the ‘Enlightenment’ desire to demonstrate a consistent 
worldwide ‘geological column’. Thomas Webster, said to 
have been a competent geologist,” spotted an unconformity 
at Ballard Down, Dorset, UK, in the chalk in 1812. 

The curvilinear form of the rock ‘layering’ dies out to the 
north (figure 1, right side), and there is no change in fossil 
assemblages across the interface. The logic for identifying 
it as an unconformity is illustrated in the schematic 
(figure 2). The flint bands have been used to define a series 
of depositional layers since they follow the trends of other 
lithostrata outside the photographed area. 

The interpretation is that ‘Cretaceous’ chalk was 
deposited in the south as a series of layers (1 to 8 (figure 2), 
and possibly others obscured beneath sea level) roughly 
horizontally over local ‘Jurassic’ strata. Subsequent 
progressive folding to the North while chalk sedimentation 
was still taking place resulted in new chalk layers (i to v 
(figure 2) eroding the hatched area and being distorted into 
that curvilinear shape while still in an unconsolidated state. 
It is therefore an unconformity because chalk layer i, which 
is younger than layers | to 8, progressively oversteps those 
older layers 8 back to 1. 

This assessment of Ballard Down occurred at the time 
‘The Enlightenment’ was making serious inroads into 
people’s attitudes to biblical history® and 
the feature was as much a battleground 
as it was an outcrop.° To avoid retreating 
from this new ‘enlightened’ worldview 
with its emerging geological column, 
Ballard Down was proclaimed a thrust in 
1822.” If it had not been, unformitarians 
would have had to admit that there was 
an unconformity in ‘Cretaceous’ deposits 
caused by a ‘Tertiary’ timed event which 
tilted layers 1 to 8 to the vertical. 

Almost ten different rock mechanics 
and structural geological studies have 
appeared since 1822 trying to explain the 
feature as an ‘overthrust’. The latest was 
a discussion between those supporting 
a southern overthrust?*** and others 
supporting a northern underthrust.”> There 
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was no reconciliation. Furthermore, the thrust interpretation 
implies a lateral movement of at least 100 m, implying a 
visible brecciation zone at least a metre thick.”° Like other 
physical issues, its absence (see figure 1) seems to matter 
less than the preservation of the paradox. To uniformitarians, 
Ballard Down is a puzzle, whereas creationists have no 
reason to reject Webster’s original interpretation of it being 
an unconformity. 


Creationists challenge overthrusting 


By 1926, George McCready Price?’ had documented 
his view that overthrusting remained a paradox because 
of uniformitarian assumptions in their identification—our 
item |. Davis Young, though a Christian and a geology 
professor, criticized Price and his argument.** He noted 
that Price was a self-taught geologist who wrote and 
communicated with sufficient sophistication to deceive 
many untrained in uniformitarian geology with his view that 
“the whole idea of overthrusting was devised by geologists 
simply to salvage the dogma of fossil succession”, and thus 
link it intimately with evolution. 

But Young’s critique falls short. Morris noted that Price 
was well trained in science and engineering.” Furthermore, 
Young’s description of Price as an amateur geologist and 
good communicator could equally describe Sir Charles 
Lyell, who had launched the questionable uniformitarianism 
as part of his personal contribution to “The Enlightenment’, 
ridding science of its original Mosaic/biblical anchor." 
Price objected to evolution and uniformitarian geology for 
many reasons, not just overthrusting. Young, an igneous 
petrologist, is not a stratigrapher either, and his attack on 
Price is essentially ad hominem. 

In 1931, Byron Nelson addressed 
the overthrusting paradox,*° as did 
John Whitcomb and Henry Morris 
(1961) in The Genesis Flood,*' using 
the examples of the Heart Mountain 
and Lewis overthrusts. Photographs 
of the planes along which the rocks 
supposedly moved showed no 
significant breccia, which should be 
present.”° But they also noted two 
significant problems: 

1. Failure to provide a plausible palaeo- 
reconstruction. This is a significant 


‘Jurassic’ strata almost vertical 


this is due to the failure to consider that sediments were 
sourced directly from the fountains of the great deep in 
an episodic manner (as Genesis 7:11 implies) rather than 
to only consider them as erosional products from 
topographic highs as part of a Davisian cycle; 

2. No mechanical solution for such movements has been 
demonstrated. 

Uniformitarian geologists have attempted to explain 
large movements, like that of Heart Mountain, which Young” 
used, to oppose the Flood paradigm. But even assuming 
that the Heart Mountain block slid downhill (discussed and 
rebutted below), there are other serious problems. Even 
those geologists not willing to use the word ‘paradox’ still 
recognize its problematic nature.'7 

Many more overthrusts have been described by both 
creationist authors* and uniformitarian Murrell,'* the latter 
of whom mentions the well-known Glarus and Lewis thrusts. 
He notes the significant distances moved and the dimensions 
of the blocks. Movements have exceeded 80 km, and block 
sizes have exceed 170 km. So if ‘older’ rock came to rest on 
‘younger’ rock, explaining how is not trivial. 


The reluctance to challenge the geological column 


We can understand the motives of uniformitarians not to 
challenge the geological column—the theory of evolution 
is at stake. But what is the problem for Christians? Some 
creationists accept the column as an observational fact (e.g. 
Garner,* Snelling,** and Tyler’). They accept the same 
fossil order as evolutionists do, but they do not believe the 
fossil order substantiates evolution. An appeal is typically 
made to a concept called the ‘Law of Faunal Succession’ 


Cliff top J 


Chalk forms a gentle 

syncline topped further 
to the north by ‘Tertiary’ 
strata —> 


problem for uniformitarian geology 
in the oil industry.'° Chemical sig- 
natures are often used to suggest how 


different masses of rocks had a 
common origin,” but typically ignore 
palaeo-reconstruction. Potentially 


Sea level 


Figure 2. The layering of the chalk deposits across the unconformity 
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One, two or even three bricks can be pushed without fracturing 


> LE] 


>L_IL_d) >be 


but there comes a limit to the the number that we can move without 


fracturing the rear brick 


Figure 3. An Illustration of the problems of overthrusting using household bricks 


to explain localized correlations. But against observational 
challenges to the geological column, such as in this paper 
and elsewhere, such creationists will always struggle to 
explain the law in its local and the more problematical 
continent-wide correlation. We have no independent record 
of the number or the locations of the Fountains of the Great 
Deep, which caused the burial environments or the pre- 
Flood ecological distribution of living creatures that ended 
up as fossils. Only those would provide a starting point to 
justify further discussion on the subject, so the ‘law’ remains 
merely an en passant idea. 

Aside from numerous creationists who accept the 
column, there are many influential Christians who insist 
that evolution is true because of the geological column. 
These include Dr Denis Alexander, a biologist and past 
editor of Science and Christian Belief. He is a prolific 
author**° and believes that evolution is demonstrated by 
the rocks. He claims that any examples of out-of-order 
fossils would appear in ‘mainstream’ journals,” but ignores 
the explicit embargo on such material, like that of the 2008 
statement by The Geological Society, London“ or the Royal 
Society that insists the earth is very old, evolution took 
place, and is supported by the fossil record. They affirm 
Gould’s NOMA solution, separating religion and science,*! 
in contradistinction to St Paul’s claim (Romans 1:20) that 
they cannot be put into separate compartments. But debate 
on the subject is not the Society’s forte.” One of Alexander’s 
books, with co-author Professor Bob White,” is cited by the 
Society in support of this deliberate separation. 

Other Christians taking the same position include 
Professor R.J. (Sam) Berry,** who insists that “fossils 
demonstrate that the earth goes through major changes and 
long ages”. He and others do not engage with published 
critiques of his arguments which have long been discussed 
in Journal of Creation. Professor Simon Conway Morris 
(evolutionary palaeobiologist) stated that “the fact of organic 
evolution itself is not in dispute. ... the fossil record ... seems 
to be unanswerably correct”.*° There are many others.*”>! 


The physics offered to explain thrusting 


If there is reluctance to re-examine the geological 
column, we need to look more closely at the physics of the 
movements—our item 2. Readers are referred to classic 
papers for the detailed mathematics.'7” 

Mechanical problems with large thrust blocks can be 
illustrated by using common bricks. If we place one brick 
on a flat surface, we can move it with ease (figure 3). If we 
place a second brick in front of the first, the force needed 
to move both doubles. Adding more bricks increases the 
necessary force proportionately. When the line of bricks 
is 10 km long (and depending on the quality of bricks, 
coefficient of friction, etc.), the rearmost bricks will begin 
to undergo micro-fracturing. With more bricks added up 
front, the rear bricks will eventually fail, with fractures at 
about 40° to the horizon. 

Figure 4 explains this phenomenon. The upper curve (the 
Coulomb failure curve) represents the strength (bearable 
shear) of the brick and increases with the vertical (lateral) 
compression applied. The internal forces in the brick are 
represented by the hemispheres (Mohr’s curves). When 
only a few bricks are being pushed, the hemisphere is small 
(curve A). With more bricks, it grows in size (curves B and 
C). With even more bricks, the hemisphere intersects the 
failure curve, and the back brick fractures. 

Substituting a large block of rock for the bricks, we find 
that only a relatively short length of rock (compared to 
observed overthrust dimensions quoted above) can be moved 
without internal failure. This was known over 100 years ago 
by uniformitarian geologists.* The tractive force needed to 
overcome friction was judged to be the main restraining 
factor, and little attention was paid to cohesion. If we cement 
a single brick to the surface, the force needed to move the 
brick increases enormously. Under enough force, the brick 
and cement fracture in an erratic fashion. But strata do 
not usually merely rest on each other. Rocks are bound by 
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cements. Overcoming both friction and cohesion requires 
a smooth, clean sliding surface to avoid erratic fracturing. 

We can use the equations developed by Jaeger et al. 
to calculate the maximum lengths of overthrusts. Using 
common parameters, strength (C,) = 200 MPa, internal 
sliding friction (p) = 0.1, cohesion (S) = 50 MPa, friction 
(u) = 0.6, and density 2,800 kg/m3, those lengths are shown 
in table 1. If cohesion is not a factor, it is possible to explain 
how overthrust-rocks may have been pushed moderate 
distances, but these are fractions of ‘reality’. When cohesion 
is factored in, the distances are insignificant. 

Many ideas have been floated to explain the ‘observed’ 
greater movement by thrust blocks. These focus on 
decreasing the frictional coefficient at the sliding surface, 


Failure Curve 


Effective C 
Shear (tau) Monee 
Circles 
A 
cs > 


Normal Stress (Sigma) 


Figure 4. The Coulomb-Mohr representation of a rock under stress and 
shear 


Table 1. Lengths of blocks that could be moved without fracturing 


typically using lubrication by water. But none applies on a 
wide scale in the field. 


Alleviation by overpressure? 


Overpressured strata, found when drilling for 
hydrocarbons, are an observational fact. Instead of following 
a normal pressure gradient with depth (~10 MPa/km or 
~0.44 psi/ft), overpressured rocks exhibit sharp increases 
in pressure.°* The maximum is 2.3 times that of normal, 
which is equivalent to supporting the lithostatic load back 
to surface. Hubbert and Rubey” suggested that such an 
overpressured porous rock could effectively ‘float’ above 
the substrate, enabling large-scale thrusting. There are ten 
major problems which they did not address, and after another 
65 years, uniformitarian comments on these are still absent. 

First, although observed overpressure values in the 
field range as high as 92% of the maximum, they are more 
typically around 60%,** so even granting an overpressured 
block, significant force is still needed. 

Second, overpressure situations affect the rock 
mechanics. The strain hemisphere (cf. circle C in figure 4) 
moves to the left and increases in radius, bringing it closer 
to the failure curve.* 

Third, geologists cannot explain how an overpressured 
condition at the sliding surface could 
be maintained once the block detaches 
from the location where it was deposited. 
Uniformitarian Murrell'® recognizes 


Height (m) erat bi 1 10 100 1,000 the problem and wraps the block that is 

(0.06m) supposed to be moving with impervious 

eee rock (his figure 1). This is shown in figure 
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Figure 5. Murrell's illustration for overthrusting of an overpressured bloc 
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Suppose we consider the sliding of 
an upright cylinder of overpressured 
rock surrounded by an annulus of strong 
impervious rock. We now have a one- 
dimensional tractable problem. Other 
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Sliding surfaces are a double décollement. 


Horizontal 


Primary Block eonectng 


Bloc 


Figure 6. Palaeo-reconstruction of overthrusting 


equations in Jaeger et al.* allow us to compute the amount 
of impervious rock needed to meet the hoop stresses from 
the overpressure (and a cylindrical shape minimizes the 
amount of extra rock). The result is a 16-fold increase in 
mass using the listed rock properties. This extra mass does 
not ‘float’ on the substrate. It is “dead-weight’ and moving 
it without fracturing is impossible. Murrell’s” more realistic 
admission shown in figure 5 must require an even greater 
ratio of impervious rock than in our minimal example. 

Fifth, even if the duplex block ever existed, how did the 
wrapper disappear without a trace being left? 

Sixth, toe and heel effects have been ignored.” Figure 1 
shows the ‘toe-problem’ at Ballard Down—the bending of 
the strata. This typically quadruples the force needed for 
movement, and decreases the amount of motion.’ In the 
case of Ballard Down, plastic deformation of strata would 
have been possible if the chalk were not lithified, but if 30 
million years had passed before the movement took place, 
it would by then have been lithified, and deformation would 
be a problem. 

Seventh, reservoirs that are overpressured are generally 
weaker because they were buried rapidly and were not able 
to expel sufficient pore fluids to dewater completely. If it is 
hard to push a solid block of rock, how is it possible to push 
one that can plastically deform internally rather than slide 
across a décollement? 

Eighth, non-porous rocks have been overthrusted. 


Secondary 
Block 


The Primary Block of length 
L,and the Secondary Block 
both move a distance L, 
from the dashed positions 
to the solid line positions. 


In the process, the front of 
the overthrust block has 
moved from A to B. 


Furthermore, the necessary 
physical properties of the 
connecting block bear 

loc no resemblance to 

any known rock. 


Ninth, studies have shown that overpressured conditions 
could not persist in crustal materials for more than 10,000 
years.*4 

Tenth, how did the overpressures arise? Mainstream 
literature suggests that they arise from hydrocarbon 
generation.” But there is evidence that hydrocarbons cannot 
be formed under such suggested conditions and must have 
existed before the sedimentary events.'* A uniformitarian 
fall-back suggestion is that of rapid sedimentation and 
loading, but such geologists won’t acknowledge that as 
evidence for The Flood. 


Palaeo-reconstruction—our item 3) 


Thrusts require a base, a block to be moved—the primary 
block—and often another block to push the primary block— 
the secondary block. To move the primary block horizontally 
or uphill requires a push from the secondary block moving 
under the force of gravity and in contact with the primary 
block. To maintain contact between the two blocks during 
thrusting, a third block connecting them is required, 
length of which must be at least that of the translation of 
the primary block (figure 6). If the initial movement of the 
secondary block is downhill, then its ability to push is lost 
once it reaches a horizontal plane or uphill slope, and it will 
add to the frictional resistance of any movement. 

Figure 6 shows that a primary block of length L, sits on 
the substrate with an assumed angle 8. During overthrusting 
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Many tens of kilometres 


See 
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Figure 7. Trewin's explanation for the Moine overthrust 


it moves a distance L, so that the leading face moves from 
position A to position B. The secondary block, aligned in 
a downward direction (angle 0*), also must move a similar 
distance. 

As the primary block moves, the space vacated by its 
rear edge must be replaced by other rock, otherwise the 
force of the secondary block can no longer be transferred, 
and sliding will stop. Also, the compressive strength of all 
blocks must be greater than their failure force. The effective 
distance of thrusting is controlled by these factors. Any 
palaeo-reconstruction of thrusting must account for all of 
these factors. They limit both the size of the blocks and the 
distances that can be moved compared with the results in 
table 1; both are fractions of field interpretations. 

There are two other problems in performing a viable 
palaeo-reconstruction. The required height of the secondary 
block is greater than observed field data. Based on angles 
(8*) of 30°—60° and linear lengths of 200 km, the secondary 
block would require a height between 100 and 200 km. 
Mount Everest is only 8.8 km high! Some uniformitarians 
recognize this problem." In addition, any connecting block 
would have to behave in a plastic manner to accommodate 
the slope change, yet such consistency would prevent it 
from translating force. Furthermore, no such rock has been 
observed near thrusts. 


Other ‘overthrust’ examples 


Glarus, Switzerland 


The out-of-order strata at Glarus was probably the first 
major documented ‘overthrust’. In 1840, Arnold Escher 
noted that Permo-Triassic strata overlay Cretaceous and 
Jurassic rocks. But, clearly unsure of his interpretation, 
did not publish his findings until 1849, and even then only 


Late extension on Moine thrust 


A few metres 


after consulting Roderick Murchison.°> In the conflict 
between physical field data and the template of the emerging 
geological column, they chose the latter, and inferred that 
the Permo-Triassic strata (which, because it is a double- 
barrelled term, is a euphemism since the rocks are strictly 
‘undifferentiated’) had been moved over the Jurassic and 
Cretaceous strata. Like Ballard Down, motives dominated 
and the desired explanation trumped data. 


Moine, Scotland, UK 


Northwest Scotland possesses a wide range of 
overthrusts.*° The most significant is that at Moine, which is 
considered by many geologists to be similar to thrusts found 
in the Appalachians and Canadian Rockies. Many of these 
are not outcrops, but inferred from seismic and oil wells. 

Moine illustrates uphill movement (about 15°), and shows 
metamorphic rock overlying unmetamorphosed strata. 
Metamorphic rock is thought to be former ‘country rock’ 
exposed to extremes of heat and/or pressure. The thrust is 
also identified by biostratigraphy and radiometric dating. 
Geologists propose that the metamorphic rock slid from a 
distant location since any metamorphism afterwards would 
have affected the underlying rock. This interpretation was 
introduced in 1861. 

Like Ballard Down, there have been numerous studies of 
the mechanics of the Moine thrust. Johnson and Mykura*’ 
note that this (paradoxical) overthrust “still presents 
considerable problems”. These include the uphill motion 
and the presence of additional strata on top of the primary 
block. Worse, some of these piggy-backed strata are also 
out of order. 

Trewin*® offers a simple diagram (his fig. 4.48), redrawn 
as figure 7, to show how the Moine overthrust occurred. In 
his illustration, a bulldozer pushes the overthrust block up 
the slope. This misrepresents the force required. The block 
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would require the force of a million bulldozers behind each 
other every two metres. As noted earlier, such forces are 
difficult to generate and must still be lower than the failure 
strength of the rocks. Figure 7 reinforces the paradigm 
of sliding/overthrusting in a dishonest way. Furthermore, 
the ‘overthrust’ is said to have moved the visible block by 
100 km. Our mechanical analysis shows that this is not 
possible, even if we reduce the cohesion and friction to zero, 
since the maximum length of the block and its displacement 
cannot exceed 27 km for any practical thickness known in 
the area. 

Other field data suggest Moine is no overthrust 
because the sequence of strata there is not a simple case 
of metamorphic rock overlying unmetamorphosed rock. 
Geological maps of the area show that a complex mixture 
of erosion, non-deposition and overthrusting would have 
been required to achieve the present configuration as 
interpreted by the geological column. Keeping the column 
violates Occam’s razor. We prefer to believe that minimizing 
assumptions yields a better approach, since basic faulting 
during emplacement could explain the data when the 
timing constraints associated with the geological column 
are removed. In addition, this suggests that metamorphic 
rock can form apart from heat. 


Heart Mountain 


The Heart Mountain thrust (or detachment) is significant 
because of its size. It has been the subject of many studies 
in the past 50 years, perhaps impelled by its use in The 
Genesis Flood and the desire to rebut the Flood paradigm 
and continue to live in the secular ‘Enlightenment’. 

Recent theories propose that the release of carbon dioxide 
at the detachment surface provided a cushion, allowing the 
blocks to ‘float’ down a two-degree slope, even though the 
natural coefficient of friction at ~0.6 would still be much in 
excess of tan 2°(0.03). Some creationists have accepted the 
explanation, and focused on its catastrophic nature—a high 
speed detachment.*** But note serious objections to this. 
The physics of the gas ‘cushion’, pressures, sustainability, 
etc., which supposedly allowed the block to ‘float’, have not 
been evaluated. In particular, since heat would be needed to 
release the CO, from the underlying strata, abrasive friction 
is needed first. It is physically impossible to have the effect 
happen before the cause. Furthermore, if the ‘slide’ achieved 
the proposed velocity, perhaps 200 km/h,*! what happened 
when the cushion was exhausted? With the surfaces now 
back in grinding contact, the block would have taken at least 
~1,000 m to skid to a halt, thereby leaving a 1-10 m layer of 
breccia along the interface.”® It isn’t there. 

Without a viable mechanism, there is no reason to 
accept the thrust explanation, leaving it a well-documented 
glaring exception to the geological column. Otherwise 


‘Enlightenment’ motives again usurp even the simple laws 
of motion developed by Newton. 


Summary and recommendations 


We have traced how overthrusting has been identified, 
and attempts made to explain the general principles 
within the uniformitarian paradigm over the last 200 
years. It remains paradoxical, both because of the physical 
problems explaining the movements and inability to palaeo- 
reconstruct. Obviously the overthrusting paradox disappears 
if we are freed from the template of the geological column. 
Taking into account the technical issues discussed above 
and the subverting motives which still persist from the 
days of ‘The Enlightenment’, everything points firmly to 
the fallibility of the geological column. 

Therefore we can still say that Price’s dictum: “that 
the whole idea of overthrusting was devised by geologists 
simply to salvage the dogma of fossil sequence” is true and 
Young’s criticism of him is wrong. If the column is not a 
reliable template to Earth’s strata, then an edifice of secular 
natural history is wrong. 

Sadly, Christians and even young-earth creationists are 
divided about the geological column. There have been 
calls for all interested parties to participate more actively 
in forums to explore the differences as the number of 
challenges to the column increases rather than stay in their 
own corners. The prize is enormous—nothing other than 
a full-fronted challenge to a world that swung away from 
truth. 
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DNA topoisomerases—the ‘relaxers’ and 
‘unknotters' of the genome 


Joe Deweese 


Living organisms must access, maintain, and duplicate the genetic information found in DNA. To utilize or copy the 
information in DNA, the strands of the double helix must be able to separate, but this process causes excessive twisting 
of the double helix known as supercoiling. Supercoiling must be carefully monitored and maintained for DNA metabolism 
to take place. Cells employ a family of enzymes known as DNA topoisomerases to maintain the topological state of DNA 
and to allow routine cellular processes like transcription and replication to occur. Topoisomerases reversibly cut one or 
both strands of the double helix in order to resolve supercoiling, knotting, and tangling inthe DNA. Without topoisomerases, 
transcription and replication could not occur because of excessive positive supercoiling associated with separating the 
strands of DNA. Topoisomerases are also responsible for unlinking sister chromatids following replication so that the 
chromosomes can be segregated properly during mitosis. Further, topoisomerases do not conform to standard evolutionary 
phylogenies and require multiple independent origins (described as ‘convergent evolution’) to explain the various classes. 
Topoisomerases represent a fascinating family of enzymes that play a critical role in cellular life. 


iological life as we know it is dependent on instructions, 

most of which come in the form of genetic information 
contained in DNA. The human genome exists as 46 
segments of DNA called chromosomes, which in most of 
our cells consists of 2 copies of chromosomes |—22 plus 
either XX or XY. Human chromosomes vary in length and 
consist of around 100 to 200 million base pairs (bp, pairs 
of nucleotides, which are the monomers of nucleic acids) 
each and together add up to around 6 billion bp. If these 
chromosomes were stretched out from their compacted form 
and lined up, there would be around 2 m of DNA per human 
cell! This set of chromosomes is found in every body cell 
except those lacking a nucleus (e.g. mature red blood cells) 
or the reproductive cells, which contain one copy of each 
chromosome rather than two. 

While the information encoded by the nucleotide bases 
exists as a linear sequence, it is compacted in the form 
of the double helix we know as the structure of DNA 
(figure 1A). The double helix is an elegant form with very 
precise structural constraints. From a cellular perspective, 
the picture is more complex, as the double helix exists in a 
nuclear matrix and is compacted by winding around histone 
proteins (in eukaryotes and some archaea) (figure 1B). The 
typical image of a chromosome ‘spread’ or karyotype shows 
the fully compacted forms of the chromosomes as they 
exist during cell division, which represent a compaction 
of around 10,000 fold. During other parts of the cell cycle, 
chromosomes exist in dynamic states of compaction 
depending on which regions of the genome are needed in 
a given cell type. 


This leads us to some interesting questions: how does 
the cell access compacted regions of the genome for 
transcription and replication? What challenges are faced 
when dealing with the double helical nature of the DNA? 
Further, how does a cell deal with the enormous amount 
of genetic information in the nucleus? James Watson and 
Francis Crick understood that the double helix itself would 
pose certain challenges to the cell. However, their confidence 
in their structure left them to conclude: “we feel that these 
objections will not be insuperable.”! Their understanding of 
nuclear processes was far less developed than our modern 
understanding, but their foresight proved to be accurate. 

To envision the problem, imagine a double-stranded 
rope where the strands are wrapped around each other into 
a double helix (figure 2). Trying to separate these ropes by 
simply pulling the two strands apart is quickly met with 
resistance because they are wound around one another 
(assuming the duplex is extremely long or the opposite 
end is fixed in space and cannot untwist freely). As seen 
in figure 2, strand separation leads to the ropes becoming 
more tightly wound ahead of the separation. Overwinding 
causes supercoiling, which looks similar to an old-fashioned 
telephone cord that has become twisted (see figure 2). If 
there is no way to relieve this torsional strain, the separation 
of strands will be halted. The same challenges exist for our 
DNA when the strands of the double helix are separated.’ 

For example, during replication DNA helicases ‘unzip’ 
the strands of DNA in an ATP-dependent process in order 
for DNA polymerases to copy the DNA. However, the work 
of the helicases results in torsional strain and supercoiling 
within the DNA strands that must be relieved for replication 


92 CREATION.com 


PAPERS || JOURNAL OF CREATION 30(2) 2016 


DNA Double Helix Nucleosome 


Figure 1. Panel A: Stick diagram of DNA double helix segment. Structure 
from PDB ID 1BNA. Panel B: Ribbon and line diagram of crystal structure 
of DNA wrapped around histone proteins to form a nucleosome. Structure 
from PDB ID 5AV5. Images generated using Pymol. 
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Compression 
joouadns 


———— a 
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Figure 2. Supercoiling results from pulling apart coiled strands. As the ends 
of a double-stranded coil are pulled apart, the coils become compressed. 
If the compression is not relieved, it will result in supercoils. These are 
termed positive supercoils. 


to continue.* Furthermore, transcription involves strand 
separation mediated by the RNA polymerase and faces 
positive supercoiling as seen with replication.? These are 
critical challenges in the cell. If separating the DNA strands 
for replication and transcription is necessary yet causes 
torsional strain, how could cells survive unless there was a 
mechanism to alleviate this problem? 

As it turns out, Watson and Crick were right—the 
challenges were not ‘insuperable’! In fact, cells overcome 
these challenges by using a family of enzymes known 
as DNA topoisomerases. A topoisomerase is an enzyme 
that identifies the topology (topo-) of DNA and alters 
the three-dimensional conformation of it (-isomerase), 
without changing the chemical nature. The end result is 
that topoisomerases relieve strain and also remove knots 
and tangles. 


Types of topoisomerases 


Topoisomerases are classified based on the structures and 
mechanisms of the specific classes. There are two primary 
types: I and II. Within these types are several subclasses 
(i.e. IA, IB, IC) that differ in specific details (table 1).?~* 
Broadly speaking, type I enzymes cut one strand of the 
DNA double helix while type II enzymes cut both strands 
of the DNA (figure 3).4 In both type I and II enzymes, 
this involves an active site tyrosine amino acid becoming 
covalently bonded to either the 3’ or 5’ end of the cleaved 
DNA. Conveniently, type I topoisomerases have been named 
with odd numbers (I, III, V) while type II topoisomerases 
have been named using even numbers (II, IV, VI, VII).** 


Table 1. Families of topoisomerases and representative examples. Domains where specific enzymes are found is denoted: A, archea; B, bacteria; E, 
eukaryote. Activity is classified by the ability to support relaxation (rel) or supercoiling (sup) and the direction of supercoiling is denoted: — for negative 
supercoils and + for positive supercoils. Representative species are denoted at right. It should also be noted that there are viral topoisomerases in the 


IA, IB, and IIA families that are not shown in the table above. 


Family Enzyme Linkage Mechanism Cofactors Activity Rep. Species 
opoisomerase | (B) Mg? eae E. coli 
opoisomerase III(a,b) (E) ; H. sapiens 

IA ; S enzyme-bridged strand passage ; 
opoisomerase II! (A, B) E. coli 
reverse gyrase (A) Mg?*, ATP sup+  Sulf. acidocaldarius 
opoisomerase IB (E, B) , ete : 

IB : : eS controlled rotation/swiveling none rel -+ H. sapiens 
opoisomerase |B mitochondrial (E) 

IC opoisomerase V 3 controlled rotation/swiveling none rel -+ M. kandleri 
opoisomerase II (E) S. cerevisiae 

a opoisomerase II(a,b) (E) 5! double-strand passage Mae ATP rel -+ H. sapiens 
opoisomerase IV (B) 4-bp overhang ou E. coli 
gyrase (A,B) sup- E.coli 

: double-strand passage a : 
IIB opoisomerase VI (A, E) 5 Mg**, ATP rel-+  Sulf. shibatae 


2-bp overhang 
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Figure 3. Various DNA cleavage mechanisms of topoisomerases. 
Topoisomerases cleave one or both strands of DNA by making a 
covalent link between a tyrosine on the enzyme and a phosphate of 
the DNA backbone. Type | topoisomerases cleave one strand of the 
duplex by linking to either the 5' end (type IA) or 3' end (type IB). Type 
|| topoisomerases cleave both strands of the double helix with either 
a four base-pair (type IIA) or two base-pair (type IIB) stagger. It should 
be noted that bacterial topoisomerase | is a type IA, while mammalian 
topoisomerase IB is a type IB. 


Topoisomerase function can also be 
described mathematically using the 
topology concept of linking number, 
which is discussed elsewhere.” 

First, type I topoisomerases are 
generally monomeric enzymes (a 
single protein) that are able to: 1) bind 
to DNA, 2) cut one strand by forming 
a transient covalent bond with it, 3) 
relieve the torsional strain by either 
controlled rotation (IB/IC) or strand 
passing (IA), and 4) ligate (covalently 
reconnect) the cut DNA strand 
back together and release the DNA 
(figure 3).* The process facilitated by 
most type I topoisomerases is known 
as relaxation because it ‘relaxes’ 
supercoils in the DNA (figure 4). This 
is needed during both DNA replication 
and transcription of RNA. There are 
other roles for specific subclasses 
of type I topoisomerases, including 
the resolution of recombination 
intermediates.’ 

Type I topoisomerases are present 
in all known life forms and are 
referred to by several specific names. 
For example, bacterial topoisomerase 
I, known as the @ protein (lower-case 


Processes 


Transcription 


and Repair 


Replication/ 
Mitosis 


Replication and 


Recombination 


omega), is the first topoisomerase ever discovered.* Jim 
Wang of Harvard University discovered the @ protein 
while searching for factors that seemed to change the 
supercoiling of bacterial DNA, which turned out to be a type 
IA topoisomerase in bacteria.*° Humans have two type IA 
topoisomerases known as topoisomerase Ia and IIB, which 
are present in the nucleus.’ Interestingly, there are also two 
type IB enzymes in humans known as topoisomerase IB and 
mitochondrial topoisomerase IB (Top1mt).”* These enzymes 
primarily differ in the N-terminal domain, where the nuclear 
form has a nuclear localization sequence and Top|mt has 
a mitochondrial targeting sequence (and lacks about 150 
amino acids found in the nuclear form N-terminus).? 
Second, the type II topoisomerases involve a related 
but more complex mechanism.*'*''! These enzymes are 
generally homodimers or heterotetramers (A,B,), utilize 
ATP, and often require a metal cofactor (Mg”’).2'°" Type 
II topoisomerases ‘recognize’ helix-helix crossovers 
(see catenanes/links depicted in figure 4). As seen in 
figure 5, the enzyme works by: 1) binding at a crossover, 
2) cleaving both strands of one double helix (the Gate- or 
G-segment), forming a covalent bond with the 5’ ends, 3) 
separating the ends of the broken segment of DNA (DNA 
gate) and passing the intact double helix, known as the 
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Figure 4. Topological consequences of biological processes and the alleviation of these challenges 
by topoisomerases. The figure above depicts a summary of some of the topological challenges 
addressed by topoisomerases. Note that in this figure, a single strand of the rope represents the 
double helix. Replication and transcription both cause positive supercoiling of the DNA, and this can 
be alleviated by type | and type II topoisomerases ina process called relaxation. Recombination and 
DNA repair may involve knots that can be removed by type I! topoisomerases. Replication results in 
chromosomes that are catenated or linked. Type II topoisomerases can relieve these links so that 
mitosis can occur and chromosomes can segregate. 
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Figure 5. Catalytic cycle of type IIA topoisome 
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Transport- or T-segment, through the 
break in an ATP-dependent manner, 
4) closing the ‘DNA gate’ and 
ligating the G-segment, 5) releasing 
the T-segment, and 6) releasing the 
G-segment. The enzyme then is set to 
catalyze the reaction again as needed. 

Bacteria generally have two type 
II topoisomerases: DNA gyrase and 
topoisomerase IV. Gyrase works in 
a distinct manner from that of many 
other topoisomerases since these 
enzymes negatively supercoil DNA 
while other type II enzymes can only 
convert a molecule from supercoiled 
to relaxed. We will not go in to the 
mechanism in detail here, but reviews 
are available in the literature.” 
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they differ in size (by around 100 amino acids), are 
expressed from distinct genes on separate chromosomes, 
and only share around 70% amino acid identity.'° Further, 
there are some functional differences. For example, 
topoisomerase IIo is generally considered to be active during 
replication and mitosis while topoisomerase IIB is active 
during transcription.'*"'© Topoisomerase Ila expression 
levels rise and fall during the cell cycle while topoisomerase 
IIB remains more constant.'*:'"7' Topoisomerase IIB is 
considered a housekeeping gene since all nucleated cells 
express it to support transcription.” Interestingly, the 
main difference between the sequences of o and £ is in the 
C-terminal domain (less than 35% identity). This region is 
responsible for the differences in functional capabilities and 
influences the selection of substrate.!> 


Cellular roles and essential functions 


What roles do these enzymes play in cells? In order 
to understand the functions, it is important to consider 
how the topology of DNA is altered by routine cellular 
processes. In biological systems, DNA exists in a supercoiled 
state.? As noted earlier, supercoiling is essentially what 
happens to a coiled telephone cord that becomes excessively 
twisted over time (See figure 2). Coiled cords tend to become 
supercoiled until at some point they are unwound (usually 
out of frustration!). DNA generally exists in a state that 
is slightly negatively supercoiled, 
which means that the double helix 
is slightly opened compared to a 
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a number of different organisms, 


In mammals, we find two versions 
of the type II enzyme: topoisomerase 
IIa and topoisomerase IIB.'° From a 
broad perspective, there are many 
similarities in these enzymes so they 
are often generically referred to as 
topoisomerase IT or Top2. However, 


Figure 6. Topoisomerases are targeted for 
therapeutic purposes. Bacterial topoiso- 
merases are targeted by agents such as 
norfloxacin, ciprofloxacin, and levofloxacin. 
Human topoisomerases can be targeted by 
anticancer agents targeting topoisomerase 
| (camptothecin and topotecan) or topoiso- 
merase II (etoposide and doxorubicin). 
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probably because of the role of type I 
topoisomerases in relaxation, though 
other roles also exist.’ 

Additionally, the type IT enzymes 
are also involved in unknotting and 
unlinking DNA molecules (figure 4).'° 
Replication is the process by which 
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chromosomes are copied and results in the sister chromatids 
(the products of replication of a single chromosome) being 
wound around each other or catenated.”'? Decatenation is 
the technical term used to describe the process of separating 
linked chromosomes (figure 4). Only type II topoisomerases 
can decatenate and this is considered to be the essential 
function of type II topoisomerases.**"" Evidence suggests 
that the progress of decatenation can serve as a cell cycle 
checkpoint during mitosis and promotes genomic stability by 
ensuring the proper separation of sister chromatids.”’ Thus, 
all known living organisms have at least one isoform of the 
type II enzyme.** Further, topoisomerase Ila is essential in 
mammalian cells as it serves the role of decatenating linked 
chromosomes." Cellular DNA in eukaryotes and some other 
life forms exists as a complex of protein and DNA known 
as chromatin. Chromatin is condensed and decondensed 
depending on epigenetic regulation and the phase of the 


A Cation-binding 


cell cycle, which again relies on type II topoisomerases." 
Aside from these roles, there is a topoisomerase-like protein 
known as Spol1, which is involved in creating strand breaks 
associated with meiosis, but this is beyond the scope of the 
current discussion.”**° 


Therapeutic targeting 


As aresult of the universal nature of these enzymes and 
their essential functions in living organisms, they are also 
used as therapeutic targets (figure 6).*! In particular, bacterial 
versions are targeted by antibacterials like levofloxacin 
(targeting a bacterial topoisomerase II).*! In addition, 
mammalian topoisomerases can be targeted by a number of 
anticancer drugs such as camptothecin and topotecan, which 
target topoisomerase I, and doxorubicin and etoposide, 
which target topoisomerase II.''*' These agents generally 


DNA binding 


1.531 


Figure 7. Domain structure diagram and crystal structure images of a type IIA topoisomerase. A) The general domain structure of a type IIA topoisomerase. 
Size and spacing of segments is approximate. Amino acid numbers correspond to human topoisomerase Ila. Location of acidic amino acids in the 
TOPRIM (E, D) and the active site tyrosine (Y) are denoted. The variable C-terminal region is also depicted (CTR). B) Ribbon diagram images generated 
from a crystal structure of Saccharomyces cerevisiae topoisomerase || (PDB ID 4GFH; residues 1-1177). Images show a ‘side’, ‘front’, and ‘top’ view, 
respectively. One protomer is shown in all grey. The other protomer is in shades of grey with approximate locations of key domain segments denoted. 
It should be noted that this structure does not include the C-terminal region. Images generated using Pymol. 
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work by preventing the enzyme from completing the 
catalytic cycle, which causes an accumulation of single- 
and double-stranded DNA breaks.''*' Therefore, they are 
often called topoisomerase poisons.!'*! 

In contrast, a separate class of compounds, known as 
catalytic inhibitors, interrupt enzyme function by preventing 
ATP hydrolysis.*! What is unique about these compounds 
is that cell death is not promoted by overwhelming the 
cell with DNA damage. These compounds block catalytic 
activity, which prevents topoisomerase II from participating 
in transcription- and replication-associated topology 
regulation.”*’ Consequently, cells will get ‘stuck’ and will 
be unable to complete cell division. While theoretically this 
class of compounds should be useful for specific purposes, 
there are only a few examples of clinically relevant catalytic 
inhibitors.*’ Ongoing research is continuing to explore new 
options for this pathway.** 


Type IIA topoisomerases—a more detailed look 


Let us focus on the second class of enzymes and examine 
in more detail the intricate design of this molecular machine. 
Specifically, we will examine the eukaryotic topoisomerase 
II enzymes, which are homodimeric (two copies of the 
same protein), multi-domain proteins.'°*! Each protomer is 
~1500—1600 amino acids depending on the specific isoform, 


which makes this a rather large dimer (over 300 kDa). 
The general primary sequence includes: 1) an N-terminal 
ATPase domain; 2) a centrally located cleavage-and-ligation 
domain, and 3) a C-terminal variable domain (figure 7). This 
simplification leaves out the fact that several key features in 
this protein only exist in the three-dimensional structure. 
First, topoisomerase II is a homodimeric enzyme with 
twofold axis of symmetry (figure 7). An amazing feature 
of the symmetrical nature of the enzyme is that the protein 
makes multiple points of contact between the protomers 
that are able to be alternately separated and rejoined. The 
full structure has three ‘gates’: an N-terminal upper gate, a 
C-terminal lower gate, and a centrally-located ‘DNA gate’. 
Further, the separation of these gates is coordinated such 
that two points of contact are maintained during catalysis 
(figure 5).** For example, if the N-terminal gate is open, 
the DNA gate and lower gate are closed. To open the DNA 
gate, the N-terminal gate closes. Once the strand passage is 
completed, the DNA gate closes and allows the C-terminal 
gate to open. This coordination is amazing considering the 
machine involved is a protein made of amino acids. This 
type of coordination requires the enzyme to be able to cycle 
through various states of opening/closing in a concerted 
manner. These conformational changes in the protein are 
regulated by various factors including the presence of DNA, 


Figure 8: A crystal structure of a covalent topoisomerase I|:DNA complex shows cooperation between the two protomers. A crystalized core of truncated 
yeast topoisomerase II (missing portions of the N- and C-terminus) is shown in complex with a segment of DNA. A) Top view showing protomers in light 
and dark grey with DNA through the central cavity. B and C) A close-up view of the two active sites. Critical residues from each half cooperate in cleavage 
and ligation including the active site tyrosine (Tyr) and glutamic (Glu) and aspartic acid (Asp). Residues from the light grey protomer are highlighted in 
light font while those from the dark grey protomer are highlighted in dark font. The spheres represent two metal ions. The active site tyrosine is covalently 
linked with the 5' end of the cleaved DNA. Images were generated from PDB ID 3L4K using Pymol. 
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the topology of DNA, and the availability of ATP and metal 
ion cofactors. 

Second, the axis of symmetry also sets up a very 
interesting scenario. For topoisomerase II to cleave DNA, 
there is a specific arrangement of amino acids in the active 
site (figure 8). This includes the TOPRIM (topoisomerase- 
primase) domain where several acidic amino acids form 
a characteristic motif (E ... DxD) that coordinates Mg** 
ions.* Also, there are other amino acids that appear to play 
a role in the process such as an arginine and a histidine.*© 
Further, the active site amino acid is tyrosine. Tyrosine 
has a hydroxyl (-OH) that is able to attack the backbone of 
DNA at a phosphate group in concert with the adjacent Mg”* 
ions coordinated by the TOPRIM domain. The phosphate 
backbone is broken and the 5’-phosphate group is bound to 
the tyrosine. This leaves a free 3’-OH group on the other 
side of the break. Intriguingly, both active sites require 
amino acids from each half of the protein. The metal-ion 
coordinating residues of the TOPRIM domain come from 
one protomer and the active site residue and some others 
come from the other protomer.*® So, the active site only 
exists as a whole when the DNA gate is closed (figure 8). 
Once the cleavage/ligation domain separates (opening 
the DNA gate), the active site residues are no longer in 
proximity, which maintains the DNA/enzyme linkage. 
Amazingly, the metal-ion-binding amino acids are in the 
correct place within the primary sequence so that in the 
folded, quaternary structure they are appropriately located 
adjacent to the opposing protomer’s active site tyrosine prior 
to opening of the DNA gate (figure 8). 

This design feature ensures that the DNA is brought back 
together, allowing the ends to line up, before the enzyme 
catalyzes the ligation reaction and releases the DNA.*7*8 
Further, the mechanism is balanced in a way that the enzyme 
preferentially ligates rather than cleaves—keeping these 
enzymes from simply ‘chewing up’ the genome.” The 
transient nature of the interaction helps avoid situations 
where enzyme-DNA complexes exist as ‘road blocks’ to 
the transcription or replication machinery. It is precisely 
this interaction that is hijacked by several of the therapeutic 
agents mentioned above. The stabilization of this complex 
on DNA leads to DNA strand breaks and DNA damage." 

Third, the enzyme contains a DNA binding groove, 
complete with positive charges, attracting the DNA backbone 
that is negative at normal cellular pH, and two ‘clamps’ 
large enough to accommodate a double helix. Together, 
this demonstrates that topoisomerase II is well-suited to 
handle and manipulate DNA. The DNA binding groove 
again involves proper alignment of the axis of symmetry 
of the protomers to allow for the G-segment to bind in the 
active site for cleavage. Further, the upper and lower clamps 
accommodate the transport segment before and after strand 


passage, respectively. According to structural evidence, the 
active site tyrosine actually shifts after DNA cleavage, which 
moves ‘levers’ in the enzyme and closes the C-gate.*° Again, 
the key arrangement of nucleotides in three-dimensional 
space is critical for this structure to be able to bind and 
manipulate DNA. Further, the enzyme actually induces an 
extreme bend in the G-segment supported by specific amino 
acids in the binding groove.***° DNA cleavage occurs in a 
stepwise manner with the first strand break allowing for the 
second strand break to occur more rapidly.*?*! 

Fourth, the utilization of ATP has been an enigma 
for some forms of topoisomerases. The relaxation and 
decatenation reactions catalyzed by many topoisomerases 
are considered to be thermodynamically favourable. Since 
ATP is not needed to ‘power’ strand passage, why then 
is ATP required? The answer appears to be that the ATP 
helps maintain the contact between the two halves of the 
N-gate during strand passage and release in order to prevent 
dimer dissociation.** Structural evidence indicates that 
the ATPase domains twist or wrap around each other in 
the presence of ATP (figures 5 and 7).* In other words, the 
ATP appears to keep the dimer from falling apart while 
performing a unidirectional strand passage! Interestingly, 
evidence suggests that the ATP is hydrolyzed sequentially 
during the latter portion of the catalytic cycle (strand 
passage/ligation/strand release).* Although, the exact 
significance of the sequential hydrolysis is unknown. The 
ATPase sequence is followed by the transducer domain 
(figure 7). This domain is involved in ‘communicating’ to 
the cleavage/ligation domain when ATP is bound and likely 
helps coordinate the conformational changes occurring 
during catalysis.'°*4 


Implications of topoisomerases 


First, DNA topoisomerases are clearly valuable and 
important enzymes for life since all identified living 
organisms depend on DNA. Since regulation of DNA 
topology is fundamental and essential to life, it is not a 
stretch to argue that topoisomerases are required to support 
life as we know it. In fact, DNA topoisomerases are present 
in living organisms from the ‘simplest’ to the most complex 
and even in some viral genomes.*** 

This brings up an interesting quandary. Topoisomerases 
are encoded on the DNA that is their substrate, which raises 
the question of which came first: DNA or the topoisomerases 
responsible for alleviating torsional strain in DNA? Without 
topoisomerases, cells lose the ability to regulate DNA 
topology, which quickly halts replication and transcription. 
Without DNA, there would be no means for encoding the 
information needed to build the enzyme. 
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Whatever evolutionary process may be posited, it is 
important to point out that DNA topoisomerases would have 
to be present very early, as even the simplest DNA genome 
would have a need for the regulation of DNA topology 
(assuming that this genome needs somewhere close to the 
number of genes required for living organisms today). The 
same could be argued for DNA polymerases, helicases, and 
a host of other enzymes that function on DNA. The essential 
function of a number of common enzymes must be in place 
for this system to work. The biochemical network that ‘runs’ 
cells is extraordinarily interdependent—proteins, DNA, 
RNA, carbohydrates, lipids—all of these biomolecules 
rely on one another at some level! In addition, this is not 
a matter of natural selection driving the process since 
natural selection really describes differential reproduction, 
which requires at least two self-reproducing entities. 
Topoisomerases are essential for this reproduction in DNA- 
based organisms. Thus, differential reproduction may help 
us understand some of the diversity of topoisomerases, but 
it cannot explain the origin of the topoisomerases. 

Second, as described earlier, DNA replication results 
in sister chromatid pairs that are interlinked or catenated. 
This problem is alleviated by type II topoisomerases, 
though evidence shows that not all isoforms of the type II 
enzymes can fulfil this function. Decatenation by type II 
topoisomerases must occur in order for cells to segregate 
chromosomes into separate daughter cells. In other words, 
cell division would be impossible without the decatenation 
activity of type II topoisomerases.'® In mammals, this 
involves topoisomerase IIa and not topoisomerase IIB.'> For 
this reason, loss of topoisomerase Ila cannot be compensated 
for by topoisomerase IB." Further, whether chromosomes 
are circular or linear, the problem remains because any 
linear chromosomes large enough to encode the complement 
of genes required for the simplest living organisms (e.g. 
580 kbp in Mycoplasma genitalium*’) would be too large 
to decatenate on their own. Decatenation by a type II 
topoisomerase would be needed even for genomes much 
smaller than 500 kbp and is required to separate even small 
circles of DNA (plasmids). 

Third, the simplest known type II topoisomerases contain 
approximately 800 amino acids split between two segments. 
Each half of the eukaryotic enzyme is actually a separate 
protein in bacterial versions. Thus, the quaternary protein 
structure in bacterial topoisomerase II is an A,B, tetramer, 
which means there are two copies of the ‘A’ subunit and two 
copies of the “B’ subunit. From an evolutionary perspective, 
the genes for these subunits must fuse and expand over time 
to become what is found in eukaryotic cells (unless the 
eukaryotic enzymes had a distinct origin). An alternative 
explanation suggests that one gene (gene A, for example) 
gradually added features until reaching the point of no longer 


needing the other gene (gene B, in this case). These scenarios 
would rely on natural selection along with random mutation 
in order to explain the consolidation of functions that were 
already operating in an apparently effective manner since 
bacterial type I] topoisomerases are tetrameric (with the 
exception of topoisomerase VIII, a recently discovered 
topoisomerase that is dimeric and distinct from type ITA and 
IIB topoisomerases‘). Both the fusion and the consolidation 
scenarios are speculative at best. In fact, phylogenetic 
analysis, as discussed below, points to independent origins 
for the type ITA topoisomerases in bacteria and eukaryotes. 
Fourth, examination of the family tree yields no clear 
evolutionary pathway for the development of topoisomerase 
genes over time. For example, consider the following 
assessment by topoisomerase researchers regarding the 
evolutionary origins of these molecular machines: 

“The phylogenetic distribution of DNA 
topoisomerases is thus quite puzzling and clearly 
does not agree with the classical universal tree of life: 
neither with any of the alternative models such as the 
bacteria-first model nor with the ring of life model. 
Another puzzling problem is the phylogenetic position 
of viral DNA topoisomerases. Whereas in some cases 
their placement can be explained by HGT [Horizontal 
Gene Transfer] from a cellular host (e.g. mimivirus 
Topo JA and JB), in other cases (e.g. Poxvirus Topo 
IB, T4 Topo ITA) the viral DNA topoisomerases form 
well-defined subfamilies that are only distantly related 
to their cellular counterparts [emphasis added].”? 

Additionally, the recent discovery of the dimeric 
topoisomerase VIII in archaea and bacteria provides an 
additional example that does not fit well into evolutionary 
phylogenetics. 

“This is therefore another example of a 
topoisomerase with an unusual phylogenomic 
distribution and complex evolutionary trajectory 
... . Notably, bona fide topoisomerase VI enzymes 
present in bacteria cannot be distinguished from their 
archaeal homologs and branch with archaeal DNA 
topoisomerase VI enzymes in phylogenetic analyses; 
in contrast, topoisomerase VI and VIII enzymes are 
so divergent that their amino-acid sequences cannot 
be reliably aligned for phylogenetic analyses. It is 
difficult to explain why the fusion protein of the two 
topoisomerase VI-like subunits (i.e. the ancestor of 
topoisomerase VIII) would have diverged so rapidly 
in one particular bacterial lineage but remained 
conserved during its dispersion in various bacterial 
lineages [emphasis added].’*” 

In fact, the phylogenies are so incongruous that not 
only are there at least five proposed origins representing 
each of the classes (IA, IB, IC, IIA, IIB), but many of the 
members of the classes are proposed to have had independent 
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origins, particularly within the domains of life.***° As noted 
above, each of these classes have highly similar mechanisms 
and protein structures. The implications of the similarities 
between the amino acid sequences are that these mechanisms 
and structures represent common designs used to solve 
the challenges associated with DNA topology. However, 
evolutionists conveniently rely on ‘convergent evolution’ to 
explain how ‘nature’ arrived at the same solution multiple 
times independently! 

Further, one literature review on the evolution of 
topoisomerases suggests: “An intelligent designer would 
have probably invented only one ubiquitous Topo I and 
one ubiquitous Topo II to facilitate the task of future 
biochemists. The reality turned out to be quite different, 
and more interesting.”® What an interesting (and bold) 
claim: an intelligent designer would want to ‘facilitate the 
task of future biochemists’ and simplify the understanding 
of topoisomerases by only designing one of each type. 
This seems to miss the point that the various classes of 
topoisomerases that exist appear to be playing unique 
and distinct roles (though at times there is redundancy of 
function). In addition, multiple versions of these enzymes 
allow for more complex regulation of function. Perhaps it 
would be simpler from an evolutionary perspective if there 
were only two but the fact that there are multiple classes and 
subclasses suggests that organisms are far more complex 
than evolutionists want to admit. The sophistication and 
interdependence of cellular biochemistry provides excellent 
evidence for how “fearfully and wonderfully made” we 
truly are. 

To explain the alleged evolution of these enzymes, 
evolutionists have relied on the unprovable assumption of 
(multiple) horizontal gene transfer events and the alleged 
existence of hypothetical ancestral versions of the enzyme 
that no longer exist.’ Further, even if horizontal gene transfer 
did occur to spread some of these genes across organisms 
(which is likely in some of the viral and plasmid-encoded 
forms), it has no power to explain the origin of the first 
topoisomerase genes. 

One of the most recent proposed scenarios for 
the evolution of topoisomerases involves a complex 
transition from an RNA genome to a DNA genome with 
topoisomerases evolving along the way.* This scenario again 
is purely hypothetical and lacks evidence. Further, it glosses 
over another major problem in evolutionary phylogenetics. 
Topoisomerases are not the only enzymes that do not fit 
neatly into ‘tree of life’ phylogenies. In fact, topoisomerases 
are joined by DNA polymerases and several other classes 
of enzymes and proteins that do not fit the phylogenies and 
have significantly altered the ‘tree of life’ concept.*8? In 
summary, topoisomerases represent a significant challenge 


to evolutionary explanations of life, including abiogenesis 
and common ancestry. 


Summary 


DNA topoisomerases are complex molecular machines 
with multiple interacting domains and coordinated 
mechanisms. These enzymes resolve topological challenges 
in our genomes on an ongoing basis throughout the cell 
cycle and even in non-dividing cells. Both replication and 
transcription cause topological strain that must be alleviated 
for the cell to survive. Further, chromosomes become 
interlinked during replication and must be decatenated for 
cells to survive. Topoisomerases resolve these problems 
using a transient, enzyme-linked single- or double-stranded 
DNA break. The double-strand break mechanism of the type 
II enzymes allows for these enzymes to cleave the DNA 
and pass an intact double helix through the break while 
protecting the cleaved ends from forming a permanent 
double-strand break. 

Evolutionary explanations for the chance development 
of topoisomerases are severely lacking and fail to account 
for the critical nature of these enzymes in living systems. 
Further, the symmetry, domain organization, and overall 
coordination of topoisomerases support the concept that 
these enzymes are very well designed and are perfectly 
suited to carry out the tasks of maintaining the topological 
state of the genome. Further, while the temporary strand 
breaks generated by topoisomerases are potential threats 
to the genome, the enzyme protects the genome by its 
preferential ligation of cleaved DNA. What an amazing class 
of molecular machines these enzymes are! Topoisomerases 
truly are the intricate molecular scissors and ‘relaxers’ of 
the genome! 
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The genetic effects of the population 
bottleneck associated with the Genesis Flood 


Robert W. Carter and Matthew Powell 


Skeptics familiar with the field of genetics claim the Creation/Flood/Babel model is unrealistic in terms of population 
genetics and demographics. To address these claims, we created a population modelling program designed to examine 
changes in allele frequency within ‘biblical’ populations. Our model included an artificial genome consisting of 100,000 
alleles within 40 independent chromosome arms of variable length. We start with two individuals, set their alleles to 
a 
p 
a 


heterozygous state (to model ‘created diversity’), and allow children to be born according to a set of predetermined 
opulation parameters. We control the average number of recombination events per chromosome arm per generation 


nd track all alleles in all individuals. At a set year, we can introduce a ‘Flood’ by reducing the population to a single couple 
with three sons. Wives are assigned to these sons either by choosing randomly from available females in the population 
or by allowing the parental couple to produce three sisters. Population sizes of 100-500 individuals caused extreme 
levels of genetic drift and fixation, as expected, but these effects were minimal in populations between 4,000 and 50,000. 
The Flood had a demonstrable effect on reducing heterozygosity (due to inbreeding), but average fixation rates were lo 

for moderate to large population sizes (an average of 0.76% loss with random wives, 3.07% if the wives are sisters to the 
parental couple's sons). After comparing to real-world allele frequency data, we conclude that the effective population 
size of humanity was at one point very small and that models with small antediluvian population sizes are more like 


< 


to reflect human history. The small early population size produced a significant amount of genetic drift in the original 
alleles and possibly led to a significant loss of created diversity. Thus, skeptical claims that biblical models are excluded 


by population genetics are unwarranted. 


ccording to Genesis, humanity started with a single 

man from whose side a wife was produced (Genesis 
1:27, 2:21-22). About 1,600 years later,! a flood destroyed the 
earth, leaving a single family with two parents, three sons, 
and three daughters-in-law (DILs) of unknown relation who 
went on to repopulate the earth (Genesis 7:7, 8:18—19). Later, 
a division of the population happened at Babel; from then on 
people spread across the globe (Genesis 11:1—9). What many 
people don’t realize is that each of these events should have 
left a genetic signature on the modern population. Since the 
study of genetics is the study of how traits are passed from 
one generation to the next, science has given us specific tools 
to analyze population histories. We applied several of these 
tools to biblical population history. 

There are several basic concepts that one must understand 
in order to deal with this subject. The first is called genetic 
drift. In small populations, random sampling of alleles each 
generation creates random changes in allele frequency. 
When populations stay small for many generations, extreme 
fluctuations in allele frequency can lead to allele fixation, 
where one allele is lost entirely and the other becomes fixed 
(i.e. ‘stuck’, not ‘repaired’). 

The probability of an allele becoming fixed in the 
indefinite future is equal to the frequency of that allele in 


the population divided by twice the population size (because 
humans are diploid): 

P,. = f/2n, where f = the allele frequency and n = the 
population size. 

Ignoring new mutations (which always enter the 
population at a frequency of 1/2n), common alleles can easily 
drift to fixation in small populations. It is a mathematical 
certainty, given enough time. However, drift is effectively 
silenced in a population after it reaches a few hundred 
members. It would take many generations for random drift 
to affect allele frequencies in large populations. 

Another important concept is that of created diversity. 
There is no reason to expect that God created Adam and 
Eve with no built-in heterozygosity. This actually answers 
a challenge issued by several critics, specifically Francis 
Collins, who said: 

“There is no way you can develop this level of 
variation between us from one or two ancestors,” 

and his Biologos? fellow, Dennis Venema, who said: 

“You would have to postulate that there’s been 
this absolutely astronomical mutation rate that has 
produced all these new variants in an incredibly short 
period of time. Those types of mutation rates are just 
not possible. It would mutate us out of existence.” 
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Both of their conclusions represent a superficial approach 
to biblical genetics. While it is true that mutation rates of 
that magnitude would kill us, it is only true if we have 
to explain all of human genetic diversity as a product of 
mutation. They completely ignore God-created diversity. 
But how much created diversity should we expect? There 
are about 10 million places in the human genome with two 
alleles (‘bi-allelic SNPs’) where both alleles are found in all 
major world populations.° Since it is statistically impossible 
to account for these through parallel mutation, these must 
have existed at Babel—therefore they were on the Ark, 
therefore they were in Eden. If these are new mutations, 
they must have arisen in multiple populations independently. 
The statistical impossibility of this is the basis of the ‘Out of 
Africa’ model of human origins that posits modern humans 
rose from a single source population.° The commonality 
of millions of alleles across world populations is the major 
reason modern geneticists have rejected all earlier views 
on the origin of races. As the well-known geneticist Lluis 
Quintana-Murci recently said: 

“But the genes that explain the phenotypic 
differences between populations only represent a 
tiny part of our genome, confirming once again that 
the concept of ‘race’ from a genetic standpoint has 
been abolished.” 

There is also an additional unknown number of new 
mutations within the human genome. With a human population 
size of seven billion, it might be expected that every survivable 
mutation currently exists, but you would need to sequence the 
genomes of all seven billion people to find them. However, 
the less common a variation is, the more likely it is of recent 
origin (i.e. a mutation). Common variants occurring across 
populations are good candidates for created diversity, and 
rare variants that appear in a single population, tribe, or 
individual are good candidates for new mutations. We can 
therefore discount the rare variants without sacrificing 
created diversity. 

The average human carries 4—5 million heterozygous 
alleles,* with Africans generally having higher levels.’ Is 
it reasonable to assume the majority of these alleles were 
placed by God into Adam and/or Eve? Would not most of 
that initial created diversity have been lost at the Flood? How 
much drift and/or fixation would one expect in a Creation/ 
Flood/Babel scenario? Would not the inbreeding of the three 
post-Flood families drive humanity to extinction? Should we 
expect genetic homogeneity among the descendants of the 
Flood survivors, and is not the lack of homogeneity proof 
that the Flood never happened? We can answer each of these 
questions directly using computer programs that incorporate 
real-world rates for various genetic phenomena (mutation, 
chromosomal recombination, etc.). 


Table 1: Population input parameters 


Parameter Default Value ranges 
values used in this 
paper 
Number of iterations 00 0 to 100 
Years per iteration 6,000 00 to 6,000 
Max. population size 0,000 00 to 50,000 
Av. # recombinations/arm/gen. Oto3 
Save interval (years) 00 00 
Year of bottleneck ,600 ,600 
Force-related DILs False True, false 
Age of maturity 20 5 to 25 
aximum lifespan 900 900 
Pre-bottleneck lifespan factor 0.98 0.98 
Post-bottleneck lifespan factor O77 0.7 
inimum lifespan 120 20 
Probability of birth per year 1/3 to 1/3 
inimum child spacing 3 to 10 
Pre-bottleneck spacing factor ] 
Post-bottleneck spacing factor 0.9 0.9 
Age of senescence 400 400 
Post-bottleneck senescence factor 0.333 O)eteis) 
Table 2: Structure of the modelled genome 


Arm length Number of arms at 
(number of alleles) that length 
5,000 4 
4,000 6 
3,000 8 
2,000 10 
1,000 12 
Total: 100,000 Total: 40 


Carter and Hardy created a model designed to test various 
models of population growth and applied it to the questions 
of pre-Flood, pre-Babel, and post-Exodus population sizes."° 
They concluded early births are the most important factor 
controlling population growth. Long-lived patriarchs were 
basically irrelevant, because the contribution of a child to the 
future population is inversely proportional to the population 
size when the child is born. Having children late in life has 
little effect on the future population size. Their conclusions 
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were important for the development of the model we will 
describe in this paper. 

In The non-mythical Adam and Eve,'' Carter tackled 
claims made by Collins and Venema, who not only do not 
believe Adam and Eve were real historical figures but believe 
Adam and Eve are impossible based on what we know about 
human genetics. He concluded their criticisms were both 
unwarranted and displayed a shallow understanding of basic 
biblical concepts. Starting with Adam and Eve, genetic drift 
over time would have created an allele frequency spectrum 
similar to what we see today. Also, the threat of allele loss 
through fixation would be minimal. 

But Carter’s model was overly simple. He used only 1,000 
alleles, and alleles were inherited independently (i.e. no 
‘linkage’). When we took that model and divided the alleles 
into ten distinct blocks (a simple model of chromosome 
arms), the results obtained were quite different. Many more 
alleles were lost to drift and fixation. This precipitated the 
current study. We simply wanted to better understand a basic 
question: does a Creation/Flood/Babel model reflect modern 
human population genetics? 


Methods 


After prototyping a population model in 
Perl, then more advanced models in R, we 
implemented a full version in C for vastly 


recombining units in the genome and our allele density 
parallels that of real human chromosomes (table 2). 

Each model run starts with two individuals. We create 
two bitmaps with 100,000 columns and n rows, where 
n = a preset maximum population size. The bits in one 
bitmap are set to | for Adam and 0 for Eve, with the other 
bitmap arbitrarily initialized in the inverse way. Since each 
row represents one copy of one individual’s genome, we 
essentially start with 100,000 biallelic loci (more technically 
called ‘single nucleotide polymorphisms’, or SNPs). During 
each time step (‘years’), children are born, men and women 
marry, and old people die. Child genomes are created by 
taking the two genomes of each parent and randomly 
choosing crossover points along each modelled chromosome 
arm. One recombined haploid genome is passed to the 
child from each parent. For each chromosome arm, we 
randomly select between the two versions carried by the 
parent, copy the alleles from that chromosome up to the 
point of crossover, then switch to the other chromosome. 
For models that allow greater than one crossover per arm 
per generation, the algorithm simply switches to the other 
parental copy at each calculated crossover point. Iterating 
in this way through all chromosome arms and combining 


4 65 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 x 
Chromosome 


improved speed and memory usage, reserving as : 
R for graphics and some data processing. = 107 
We created several virtual instances on the oe 
Amazon Web Services (AWS) cloud and ran 2 ee 
the models in bulk. An individual model takes 3 
various input parameters (table 1), based on 2 a 
previous work.'° We created an artificial ri 
genome by assigning 100,000 alleles to forty 1 
recombining ‘chromosome arms’, ranging in i 
size from 1,000 to 5,000 alleles, paralleling 2 ro! 
on a reduced scale the allele density per ae 
chromosome arm in the HapMap” data. Even = a0 
though there are millions of segregating alleles Sa5 
in the human genome, 100,000 markers gives 210] 
enough data density to see the effects of Ea 5 
-2.0 


recombination in the modelled populations 
over many generations. Essentially, we struck 
a compromise between computational time and 
the need for more markers than the projected 
number of recombination events per run. Due 
to high levels of recombination within the 
centromere every generation,"* the chromosome 
arms are essentially independent units and 
the acrocentric chromosomes do not have 
two distinct arms. Thus there are about forty 


1 


2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 x 


Figure 1. Example recombination in a representative female genome. The chromosomes 
in this example are lined up on the centromere ('0' on the y-axis), with arms of various 
lengths. The shorter p arms are assigned positive lengths and the longer q arms negative 
lengths. (A) An example parental genome. Both parents start with two copies of each 
chromosome (dark and light grey). One crossover point is chosen at random along each 
chromosome arm and the light and dark grey copies are recombined. (B) A child, in this case 
a female, inherits recombined chromosomes from both parents, leading to a patchwork 
pattern of inheritance with every generational step. For each chromosome pair, the first is 
the (recombined) chromosome inherited from the father; the second is from the mother. 
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Figure 2: 3-D allele frequency histogram for four example model runs with a Flood bottleneck at year 1,600: a) n = 500, b) n = 1,000, c) n = 5,000, d) n = 
50,000. The Flood bottleneck clearly had an effect on the allele distribution, but did not elevate fixation rate in the larger population sizes. 


the results from each parent creates a diploid child genome 
(figure 1). 
In order to simulate specific population sizes and 

keep computer processing and memory requirements to 
a reasonable level, we set a maximum population size. 
After reaching that predetermined size, new births caused 
the death of a random individual (other than the parents) 

already in the population. Under the standard parameters, 

about 5% of the individuals were replaced every year. This 

seems high, but the only other options were to allow the 
population to continue growing to infinity, to introduce 
controlled randomized death and/or population reduction 
events based on assumed causes, or keep the birth rate to 
levels that are unrealistically low. 

To compare our results to those of real-world populations, 
we downloaded the most recent (Phase II, build 36), forward 
strand, non-redundant allele frequency statistics for three 
major world populations from HapMap.org.'* Populations 


were CEU (individuals of northern and western European 
descent living in Utah), YRI (Yorubas from Nigeria), and 
CHB+JPT (Chinese living in Beijing and Japan). After 
filtering to include only those variants that appeared in all 
three populations, data for over 3.6 million biallelic loci were 
obtained. For each population, the frequency of the major 

and minor alleles was calculated for each locus and the allele 
frequencies were summed and binned in intervals of 0.01. 


Results 


Figure 2 displays the allele frequency data for several 
model populations, averaged over 100 model runs (only 10 
runs for n = 50,000). Population sizes were: a) 500, b) 1,000, 
c) 5,000, d) 50,000. A Flood-type bottleneck with random 
DILs occurred at year 1,600. The two wings that appear in 
later years among the smaller populations represent alleles 
that drifted to fixation (0% or 100%). There was almost no 
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noticeable difference between the populations with 5,000 to 
50,000 individuals, meaning we successfully captured the 
size range required to draw conclusions about any larger 
population size. 

Changes in average population-wide heterozygosity 
in models with different maximum population sizes are 
shown in figure 3. When the population size was >= 3,000, 
heterozygosity levels were consistent and similar, and most 
of the loss occurred when the population was rebounding 
from small numbers. The average loss of heterozygosity 
from the Flood year to the next measurement period 
(100 years after the Flood) in the smallest population 
was 9.4%. Loss of heterozygosity in all other 
populations was similar, averaging 7.5%. By the time 
the population reached 50,000 people, the average 
heterozygosity had levelled out to a value of 0.427 and 
had not changed (to three significant figures) in 1,300 
years. The slope of that line over the final 2,000 years 
was -3 x 10°’, meaning we would expect a —0.03% 
change over the next 1,000 years. 

We compare the allele frequency spectrum for 
multiple population sizes at model year 6,000 in 
figure 4. As above, the larger population sizes begin 
to converge. In this case, a normally distributed curve 
centred on 0.5 was obtained. Since all alleles started 
at a frequency of 0.5, and since drift was expected to 
create variation in the allele frequencies, this was a 
good demonstration that our methods were producing 
realistic results. Models that restricted the population 
to less than 1,000 people had appreciable allele loss 
(fixation). All other populations exhibited a more- 
or-less normal distribution, with only slight levels of 
fixation. 

We also tested what would happen with two extreme 
models: one with the DILs pulled at random from the 
available females at the time of the Flood and one with 
the DILs as sisters of Shem, Ham, and Japheth. Data 
were taken from an average of 100 iterations for each 
population size of 100, 500 and 1,000 to 10,000 and 10 
iterations for a population size of 50,000. We calculated 
the difference in mean heterozygosity between the 
1,600" year, just prior to the flood event, and the 1,700" 
year, 100 years after the event (figure 5). Note that for 
the algorithm to work in small populations where it was 
rarely possible to find a ‘Noah’ with 6 children, some 
new sons and their wives had to be created during the 
Flood event. This figure shows an average reduction 
of 7.8% (for random DILs) or 16.1% (for sibling DILs) 
in mean heterozygosity, irrespective of population 


Mean Heterozygosity 


(at 0% or 100% allele frequency). The models with random 
DILs lost 0.76% of the alleles, on average, due to fixation 
for population sizes between 4,000 and 50,000. In the model 
where the DILs were daughters of Noah, 3.07% of the alleles 
were lost to fixation for those same population sizes (400% 
higher, but still modest). We were also able to compare 
heterozygosity and fixation for these models (figure 7). 
Since most of the loss in heterozygosity occurred when 
the population was small, we created models with varying 
population growth rates and tracked the allele frequency 
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Figure 3. Average population-wide heterozygosity for model runs with various 


maximum population sizes. Adam and Eve, by defini 


ion in this model, have 


a heterozygosity of 1.0. Because each child will inherit multiple identical 
chromosomal sections from the two parents, none of the 1 st-generation children 


are nearly as heterozygous as the first couple. For the 


arger populations, note 


how the majority of loss occurred in the first few generations from Adam and 
Eve, then again from Noah. Also, note how the steady-state slope for the larger 
population sizes approaches zero very quickly, meaning there is only a little 
loss of heterozygosity. 
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size. Figure 6 displays the allele frequency spectrum 
of the two modelled populations. The two ‘wings’ on 
each graph represent alleles that have gone to fixation 
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Figure 4. Allele frequency distribution at year 6,000 for populations of various 
maximum sizes. Data taken from an average of 100 (except for max. population 
size 50,000 with 10) iterations in a model with default population parameters. 
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spectrum for 500 model years (figure 8). Fast growth led 
to less drift (a tighter allele frequency distribution). Slower 
growth created a flatter, wider curve, meaning more alleles 
had drifted away from their 50% starting point. In the 
slowest-growing population (S10/M25) it took a little 
less than 400 years to reach 10,000 people. This is slow 
compared to biological realities, so we feel the range of 
variables in these models span what we might expect to 
occur in the real world. 

We also tested the effects of chromosome arm length 
on fixation and the retention of heterozygosity. No 
differences were found, to three significant figures, in 
either measure (data not shown). In order to assess the 
effects of recombination rate, we created models with a 
variable number of recombinations per arm per generation. 
With no recombination the allele frequency spectrum 
was quite erratic because there were essentially only 80 
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Figure 5. Comparative loss of population heterozygosity during a flood event for 
random and related DiLs. The height of the bars indicates the percent difference in 
mean heterozygosity between the 1,600th year, just prior to the Flood event, and the 


1,700th year, 100 years after the event. Error bars not shown. 
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different alleles in the population, each at a different specific 
frequency (figure 9). 

The allele frequency data for three major world 
populations is given in figure 10. In all three populations 
there are many alleles at both high and low frequencies, 
consistent with significant levels of drift. The average 
heterozygosity across the populations was 30.2%, consistent 
with the values generated at lower population sizes in our 
computer model (figure 3). It is not possible to measure 
fixation with these data, however, for HapMap would have 
skipped over any location that displays no allelic variation 
within, or among, contemporary populations. Figure 11 
plots the relative difference for each of the 1.3 million 
HapMap alleles in two populations (CHB+JPT and YRI) 
compared to CEU. The difference in allele frequency 
between the European population and one of the other 
populations is shown along each axis. From this figure, we 
can see that the frequency of an allele in one population is 
an excellent predictor of the frequency in the other 
two populations. If these were created alleles, a 
significant amount of drift must have occurred 
to drive them from their expected starting 
frequency of 50%. Yet, since the frequency of 
an allele in one population is a general predictor 
of the frequency in another population, this is an 
indication that the alleles took on this frequency 
spectrum prior to the separation of the populations 
at Babel. Subsequent within-population drift 
caused the widening of the distribution, but note 
how minimal this is. The slight ridge along the 
JPT+CHB axis represents alleles that drifted in 
this population but not the other two. The dual 
ridge that lies on the diagonal represents alleles 
that drifted in the CEU population and not the 
others. 
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Figure 6. Allele frequency spectrum after 4,000 years for a model with related (A) and random (B) DILs with amaximum population size of 2,000 individuals. 
Data taken from an average of 10 iterations for both models. Clearly, the degree of relatedness of the DILs has a profound influence on the future population. 
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Figure 7. The relationship between heterozygosity and fixation for models 
with different population sizes and with related (open squares) and random 
(filled diamonds) DILs. Smaller populations are on the top left. Also included 
is a polynomial regression line for the random DILs. The degree of allele loss 
through fixation is inversely proportional to population heterozygosity. Thus, it 
may be possible in future models to estimate how many ‘created’ alleles were 
lost to drift based on modern human heterozygosity values (the three HapMap 
populations used in this study averaged 30.2% heterozygosity across the over 
1 million sites included in the database). 


Discussion 


We have demonstrated that a biblical population model 
can well account for what we see in the modern human 
population. In an article titled The Search for the Historical 
Adam that appeared in Christianity Today, the author states: 

“Tn a recent pro-evolution book from InterVarsity 

Press, The Language of Science and Faith, [Francis] 

Collins and co-author Karl W. Giberson escalate 

matters, announcing that ‘unfortunately’ the concepts 

of Adam and Eve as the literal first couple and 
the ancestors of all humans simply ‘do not fit the 
evidence’. 
We wonder exactly what evidence they are leaning 
on to draw these conclusions, for this study has shown 
that Adam and Eve can, in fact, explain the evidence 
we see. There is no reason to reject the biblical account 
based on the number of alleles in the modern human 
population, the distribution of those alleles, or the 
supposed genetic risk-factors associated with the biblical 
Flood. 

This does not mean there is no more work to be 
done. Far from it, in fact. For example, our realistic 
population models were unable to determine the 
degree of loss of allelic diversity in a Creation/Flood/ 
Babel scenario. Since we do not know ancient human 
demographic history, we cannot, with certainty, say 


Number of Alleles 


the allelic diversity found among people today. Is it 
unfair of us to appeal to a limited set of explanatory 
models when trying to fit the data to biblical history? 
Hardly, for this is exactly how the Out of Africa theory 
developed” and it is still common practice among 
evolutionists today.!’ 

The idea that inbreeding depression would be a 
significant risk factor for human extinction is now 
moot. When we consider the number of common alleles 
circulating among living people, and the fact that the 
great majority of these are phenotypically neutral, 
it is not a stretch to conclude Adam and Eve carried 
about 10 million or more heterozygous loci and that 
nearly all of these have been retained in the modern 
human population. This depends on how many would 
be expected to be lost to fixation, which we estimate 
to be greater than 3% (the amount lost in medium to 
large model populations). 

Genetic drift has certainly occurred, to the point 
where the original allele distribution has been 
flattened. The effect of all this drift is to make the allele 


frequency distribution almost appear as if the population is 
in mutation-drift equilibrium. This is a theoretical point at 
which mutations are entering the population at the same rate 
at which they are being removed by genetic drift, creating 
an allele frequency curve with many rare mutations. In 
other words, it is difficult to distinguish the biblical model 
from the evolutionary model as far as allele frequencies 
are concerned. What we see in contemporary humans is 
exactly what we would expect from an inbred or historically 
small population, and there is abundant opportunity for 
39915 inbreeding: 1) among the ancestors of the Ark passengers 
prior to the Flood, 2) among the three post-Flood couples, 3) 
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what happened to the original genes God put into 
Adam and Eve. However, this does not mean that 
modelling a range of potential options is a useless 
endeavor. In fact, after performing this analysis we 
have a much better understanding of how to explain 


Figure 8. The effects of population growth rate. By varying the spacing of children 
(‘S') from 1 to 10 years, and by varying the year of maturity for females (‘M') 
from 15 to 25 years, we can affect the allele frequency distribution. Clearly, faster 
population growth slows genetic drift. Shown here are the average distributions 
after the first 500 years. There are only 10 model runs per variable, so the curves 
are not as smooth as in the other figures. 
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among the pre-Babel people, and 4) within the many post- 
Flood people groups.'® We feel the best candidate timeframe 
for the necessary inbreeding is that of the pre-Flood to Flood 
people, because there is not much time between the Flood 
and Babel, and because the Bible records rapid post-Flood 
population growth. 

There is one other consideration to make before we 
conclude the discussion of created diversity, however: 
the introduction of mutations to the population prior to 
Babel. Most new mutations are expected to be lost to drift,” 
but we have shown that drift of existing, high frequency 
alleles slows dramatically in exponentially growing 
populations. Mutational load in children increases with the 


cites’). He concluded, “It seems reasonable therefore to 
assume that something like 3 million of our SNPs have 
accumulated since creation”, but he derived this number by 
multiplying total allelic diversity (not rare allelic diversity), 
by the fraction calculated to be deleterious.” He clarified 
things in a subsequent paper,” but left open the possibility 
for a massive introduction of new mutations at or around 
the time of the Flood. This is an interesting possibility, but 
since there are only a few generations between the Flood 
and Babel and since recombination occurs in large chunks 
each generation, it would be difficult to spread millions of 
mutations thoroughly enough in the pre-Babel population so 
that they would be found in the multiple post-Babel tribes, 


age of the father (due to the fact that older men 
pass on gametes that have gone through many 
more generations/genome copying events than 
younger men). Thus, any child born to an ancient 
person could theoretically carry many genetic 
differences from other people. Extrapolating from 
the data of Crow,” a man 500 years of age would 
donate approximately 10,000 mutations to a child 
(the current average is two orders of magnitude 
less than that). Kong et al. concluded that every 
extra year of paternity adds an average of about 
2 additional mutations.*! This would mean Noah 
would only contribute slightly more than 1,000 
mutations (40 baseline mutations + 500 years x 2) 
after age 500. But they also discuss models with an 
exponential mutational increase over time and only 
studied men under age 50. Either way, it could be 
said that Noah, by far the oldest to have fathered 
children recorded in biblical history, was ‘genetic 
poison’ to the future world population, as he 
would be expected to have contributed many new 
mutations to each of his three sons (and possibly 
his daughters-in-law, if they were daughters). Even 
though many of these alleles would have been lost 
to drift in the early post-Flood years, many could 
still exist today but most would appear as rare 
alleles in the mutation spectrum. This alone might 
explain the preponderance of alleles in the 0-1% 
category in figure 10. This will also be the subject 
of future modelling efforts. 

There has been some confusion in the literature 
concerning created diversity and mutation. For 
example, Williams attributed the allelic diversity in 
modern humans to mutation, and perhaps conflated 
‘deleterious SNPs’ with allelic diversity in general, 
failing to note that the bulk of common variation 
is phenotypically neutral and not measurably 
deleterious. Rare variants are more likely to be 
harmful (the major conclusion of the paper he 
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Figure 9. The effects of varying recombination rate. These are the allele frequency 
distributions at model year 1,500 for six populations. The results are not averaged. 
Only one run per population is shown. ‘Normal’ is the model with default settings and 
includes an average of 1 recombination per chromosome arm per generation. ‘0’ is a 
model with no recombination (p and q arms were inherited randomly, however). The 
other models (0.5, 2, and 3 recombination events per chromosome arm per generation) 
are represented by the thin lines covered by the ‘normal’ points. Even a small amount 
of recombination is enough to prevent random swings in allele frequency. 
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Figure 10. Combined allele frequency histogram data for three major world 
populations (Europeans, East Asians and Central Africans). Note that the two sides are 
mirror images, because for every allele at frequency n there is always a corresponding 
alternate allele at frequency 1-n (e.g. O-1% equals 99-100%, etc.). There are many 
alleles at both high and low frequencies, but there are not many alleles in the middle 
range. This informs us of human demographic history, but the final distribution 
depends on many factors. 
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unless they occurred very early (e.g. in Noah). This is calling 
for more study! 

What do our conclusions mean for the rapid decline in 
human lifespan after the Flood? A strong bottleneck could 
produce a situation in which ‘longevity’ genes could be 
lost, as Wieland suggested.” Since nearly all new mutations 
are lost to drift,”° there is little chance that a deleterious 
allele (or alleles) that affected lifespan was fixed in the 
post-Flood population. Others have demonstrated that the 
lifespan decline follows a tight biological decay curve and 
it is entirely unlikely that the author of Genesis made up 
numbers that so clearly represent something biological that 
was happening to the individuals in that population. We now 
know that there are multiple factors that control lifespan in 
humans, and people that carry significantly more of these 
factors tend to live significantly longer than average, even 
though they carry the same variants that cause disease and 
death in other individuals.*” There also exist areas with a 
significantly greater number of centenarians than average, 
for example people living in the highlands of Sardinia,”** 
the genetics of whom also happen to be associated with 
the original settlers on the island.” Somehow, the loss of 
a certain amount of created diversity, the accumulation of 
new and deleterious mutations, the loss of heterozygosity 
in general, changes in the environment, and 
a likely change in epigenetic factors led to a 
significant decrease in human lifespan. This 
subject is calling for further critical inquiry. 

One might wonder why we did not use an 
already available computer program for this 
project. Obviously, evolutionary population 
genetics programs are ill-suited to studying 
creation scenarios. The most comprehensive 
population genetics modelling program, Mendel’s 
Accountant,”' was written by creationists in 
order to address specific evolutionary claims. It 
has been used to measure the rate of mutation 
accumulation in natural populations*® and the 
power of natural selection (even pegging the 
selection coefficient for the first time ever"). 
Yet, ‘Mendel’ uses discrete generations: at each 
time interval all adults die and are replaced 
by their progeny. This is acceptable for large 
populations, but in a Creation model we need 
to reduce the population to small numbers with 
overlapping generations and so we needed to 
develop a platform that could handle these 
specific requirements. Preliminary results from 
an updated Mendel’s Accountant that can better 
model a Flood bottleneck look promising, but 
the update was not yet published as of the time 
of writing. 
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Nnumber of Alleles 


From the results of work done elsewhere by Carter 
(data not shown), chromosome arms might have 0, 
1, 2, or more clear recombinations per generation, and 
recombinations average just over 65 per individual, per 
generation. Recombination is a well-known and well- 
characterized phenomenon controlled by the PRDM9 gene, 
which targets specific signal motifs in the genome.” These 
motifs can degrade though mutation. It is also known that 
recombination rates vary across the genome and among 
different groups of people. Thus, a more detailed model 
that includes different rates of recombination in time- or 
genome-space might be able to answer questions about the 
difference between Africans and non-Africans, for example. 
But we will leave this to others and will freely share our 
population model (in C) upon request.** 

We have established that our model produces results 
consistent with classic population genetics theory and that 
it can be used to explore alternate hypotheses of human 
demographic history. We believe that a small antediluvian 
population will create much genetic drift, and if this is 
followed by an exponential post-Flood growth phase, the 
allele frequencies will be frozen in place. Also, we would 
like to incorporate de novo mutations. It is quite likely that 
the majority of alleles in the 0O—-1% and 99—100% categories 


Figure 11. 3-D histogram of the relative difference in allele frequency for each of the 1.3 
million HapMap alleles in two populations (East Asians and Central Africans) compared to 
those in Europeans. Along each horizontal axis is the relative difference in allele frequency 
between Europeans and one of the other populations. The z axis gives the number of 
alleles at that frequency. The central peak is due to the fact that most alleles are at 
approximately the same frequency in all three populations (i.e. the difference between 
Europeans and each of the others is close to 0). This is a strong indication that the allele 
frequency spectrum was set up prior to the separation of the populations at Babel. 
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in figure 10 are due to pre-Babel mutations that were 
captured by the subsequent population growth. 
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Young evidences in an ancient landscape: 
part 2—high-altitude sapping 


Kenneth H. Karle 


Pronounced erosional features consistent with formation by ground water sapping were mapped in a 25,000-km? section 
of the sedimentary Ridge and Valley area of the Appalachian Mountains in Pennsylvania. These features were evaluated 
by criteria known to cause hydraulic sapping—a natural erosional process initiated by water levels receding after complete 
inundation of sediment. Over 600 saps were mapped and carefully measured, revealing easily identifiable features known 
to be caused by ground water sapping. Supposedly very old, these saps exhibited distinct topographic forms, geometry, 
location, elevation, and profile. The sap formations studied reside at a high elevation in relation to the ridge they formed 
under—some even existing on either side of the same ridge at the highest possible elevation. Sufficient ground water 
to create saps would not be expected at these elevations. The study area was never glaciated, ruling out formation by 
impounded melt water. The traditional theory, that millions of years of erosion acting on the originally ‘Himalayan'-sized 
Appalachians reduced them to their present size, cannot explain these distinct and repetitive structures. These saps are 


better explained as recent formations created by the recessional stage of a catastrophic inundation. 


Be by sapping is caused by focused ground 
water discharge from the lower side of a saturated 
embankment of sediment.’ During the discharge process, 
sediment is removed along with the water. Completely 
submersed sediments have all interstitial spaces occupied by 
water, retarding compaction and lithification (diagenesis)? 
As the inundating water elevation lowers, the unconsolidated 
sediment particles are carried out at the low side of the now 
emerging shoreline by seeping action of the entrained water. 
This erodes the hillside from underneath, undermining the 
overlaying layer, which slumps into the lower discharge of 
water,’ carrying the sediment away. The process continues 
until the entrained water at the higher elevations in the 
emerging sedimentary hillside has mostly discharged. 

Examples of sapping can be found in the southwest 
United States where lack of vegetation, extensive sandstone 
landscapes, and limited rainfall make ground water saps 
easier to observe. The Escalante River basin in Utah is a 
good illustration of this phenomenon (figure 1). The lack of 
vegetation from limited rainfall in a sandstone landscape 
encourages the formation of undercutting on the lower 
slopes with minimal evidence of upslope runoff gullies or 
drainage basins. Steve Austin has postulated that this may 
be one mechanism that formed the side canyons of the Grand 
Canyon,’ as these canyons are characterised by short lateral 
distance, no head end gullies, under-fit (or no) streams or 
seeps, and are amphitheatre headed. 

Sediment tank experiments have demonstrated that the 
sapping process starts with random breakouts of water 
occurring at areas of weakness in the saturated sediment. 
As the seeps develop, the minor erosion causes a slight 


deflection and concentration of ground water discharge* 
from the surrounding sediment by providing a shortened 
path of escape. Erosion into the hill creates easier paths of 
escape for adjoining seeps, causing the area of erosion to 
progress not only into the hillside, but laterally to the left and 
right as well. This causes the distinguishing ‘amphitheatre 
headed’ characteristic of saps,° resulting in bowl-shaped 
depressions that often have ratios of length to width near 1:1. 
It also explains why there are no head end (inlet) streams, 
and why there are no drainage basins. The erosion is from 
below and from within—not from the top down. 

When first forming, new saps consume each other along 
the seepage line, resulting in lateral lines of saps with fairly 
uniform spacing and similar sizes (figure 2). The process is 
self-defining, creating recognisable patterns, which are the 
focus of this paper. 

To summarise, saps are unique erosional features formed 
by: 

¢ dropping water elevation 

* seepage (sapping) of non-cemented saturated sediment 

* erosion from underneath, not from surface run-off. 

Saps can be identified by: 

* no inlet water course 

* no outlet water course except for intermittent streams 
during heavy precipitation or occasional springs 

¢ a bowl shape (amphitheatre headed) 

¢ a distinct discharge point or throat 

¢ side-by-side alignment along similar elevation at regular 
intervals. 
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Figure 1. Sap formation In the Escalante River Basin in Utah, US (Google Earth Pro, image date 25 


June 2013, generated 2 April 2016) 


Study area and its lithology 


For this study we carefully mapped features that appeared 
to be the result of hydraulic sapping in the 25,000-km? 
area of the sedimentary Ridge and Valley Province’ of the 
Appalachian Mountains in Pennsylvania. The ridges are 
formed from resistant quartzitic sandstone underlain by 
mudrocks and carbonates.* The area was not glaciated’ and 
recent geologic processes are not attributed to this area. 

The Ridge and Valley Province is comprised of systemic 
units ranging from Cambrian to Pennsylvanian, and 
especially Silurian and Ordovician," 
meaning none of the area is thought to 
be younger than 290 Ma old. 

The folded strata forming the ridges 
are generally comprised of Silurian 
red and grey sandstone, conglomerate, 
shale, and limestone overlain on lower 
Ordivician shale, limestone, dolomite, 
and sandstone."' The lower Silurian 
deposits consist of rippled sandstone, 
channel-fill sandstone, planar-bedded 
or parallel-laminated sandstone, and 
other combinations of sandstone 
and shale deposited cyclicly.'’? Upper 
Silurian strata shift to limestones 
and dolomites.'? Sand-sized sediment 
favourable for sap formation is present 
in abundance. 


Methodology 


Identification and measurement of 
each suspected sap was accomplished 
using commercially available topo- 
graphical mapping software.'* We 


did not map low altitude saps or 
the sapping features east of the 
Susquehanna River in the anthracite 
coal region. We did identify saps in 
this area, but they were less numerous 
and are the subject of further research. 

Figure 3 demonstrates how each 
sap was tagged with a label, mapped 
and measured. The drainage basin 
contributory to each sapping 
formation was overdrawn with a 
polygon traced at right angles to the 
topographic contour lines. We did 
not include the area below the throat 
discharge of the sap, but used the 
adjoining ‘knobs’ at either side of the 
sap as a self-defining lower limit of 
the drainage basin mapping. Most of the structures were 
easy to delineate. The mapping software automatically 
tagged each drainage basin polygon with the perimeter 
and area uphill of each sap. 

A dimension line was then drawn across the widest part 
of the lower side of each sap connecting the high point of 
each knob to determine its width. This line was also used 
as a section line to draw a profile across the throat and 
calculate the lowest elevation along this line. We defined 


Figure 2. A line of saps in Group 11 looking southwest. Note the even spacing and linear arrangement 
of the saps along the same elevation. There are no inlet streams or downslope discharge streams. 
The ridge on the left is marked by an unvegetated outcrop of resistant rock. The sediment filled, 
relatively flat valley in the centre is marked by farmland (landsat source image generated three 
dimensionally by Google Earth Pro on 23 May 2015). 
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and recorded this as the ‘Invert at Throat’. This technique 
provided a consistent methodology for establishing a 
‘discharge’ elevation from the sap. 

The highest elevation of the ridge above the sap was 
recorded. The highest area eroded by the sap and the lowest 
area eroded below the throat discharge were also recorded. 
These last two measurements required considerable 
interpretation of the contour lines and are subject to an 
accuracy of + 20 m at best. The most difficult observation 
was the elevation of lowest influence caused by each sap 
because there were occasional gullies or valleys extending 
well down the slope from either original or modern run- 
off. However, many saps did have a recognisable lower 
limit to their influence on the surrounding topography—an 
indication that they stopped forming and are relic landforms. 
Further, an accuracy of + | m for ridge elevation and width 
of the sap, + 10 m for ridge sag and + 0.01 km? for drainage 
area, was maintained. 


Types of saps 


The saps occur in several general forms. The classic 
amphitheatre-headed sap confined by elevated landmasses 
or ‘knobs’ at one or both sides of the discharge area was 
called ‘Type |’. The saps that had no knobs, but otherwise 
maintained most of the other features just discussed, were 
called ‘Type 2’ (figure 4). We did not try to map every 
Type 2 sap because there is a point where they become 
indistinguishable from surface erosional features. We did 
map Type 2 saps where they were intermingled with the 
predominant Type | saps or where they were arranged 
linearly because of the higher certainty that they were true 


saps and not surface erosion. The measurements of the less- 
defined forms of Type 2 saps are less reliable. 

We infrequently observed some saps that were elongated 
(T-shaped) or contained double bowls. We called these “Type 
3’ and ‘Type 4’ respectively. These were not found in great 
number. We felt it was appropriate to record these occasional 
formations when grouped with Type | saps even though they 
are outliers to the classic shape. 

We also excluded any saps located well below the ridge 
line, usually at an elevation below 400 m ASL (above sea 
level) because of the general nature of stream beds, plains, 
and general erosion prevalent below this elevation that made 
detailed mapping difficult. There are clearly some lines of 
‘low altitude’ saps that exist at the base of the mountains, 
but they are not the topic of this paper. 


Observational bias 


Many saps were well defined and could be readily 
identified and measured. Others required subjective 
evaluation. To eliminate as much observational bias as 
possible, we used the following procedures: 

¢ Identification: after a first pass through the study area, 
we went back and systematically scanned from west 
to east along grid lines from north to south at a high 
zoom factor'* and preliminarily marked each suspected 
sap. This zoomed-in study of 15—45 km? areas removed 
our ability to see regional patterns. It also revealed 
many smaller saps that cannot be seen at larger scales. 
Hundreds of well-defined saps were less than 1 km? in 
total drainage area. 
¢ Non-inclusion: during the identification process, we 
identified hundreds of other possible 
saps we did not include in our study. 
Many of these appeared to be partially 
formed without enough characteristic 
features to accurately measure. Some 
could have been caused by surface 
run-off. Some long linear Type 3 
saps followed double-ridge structures 
with active streams and geometry 
far removed from the ‘classic’ Type 
1 saps. We did include Type 3 saps 
that were not obviously controlled by 
long streams. We intentionally did not 


Figure 3. A relief map of typical saps studied. The drainage areas are shaded, perimeter and area 
measurements are added and the 550 m contour line is highlighted on either side of the ridge 
(image derived from Delorme Topo USA 8.0 software, 25 m contour interval, overdrawn by author). 


include low-altitude saps occurring 
just above the adjoining valley floors. 
. Measurement: several ‘self- 
defining’ measurement techniques 
were established to quantify each sap: 

Drainage basin area: we mapped 
the full contributory area above each 
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Figure 4. General shapes of Type 1, 2, 3, and 4 saps (image derived from Delorme Topo USA 8.0 
software, 25 m contour interval, labelled by author). 
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Figure 5. A relief map of a typical sap (Sap #8 in Group 9) used to illustrate how measurements 
were taken. Elevations are in metres above sea level and the 550 m contour is highlighted (image 
derived from Delorme Topo USA 8.0 software, overdrawn by Matt Fink). 
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feature from the throat of the sap all 
the way up to the ridge line, even 
though some saps did not extend all 
the way to the ridge line. Almost all 
the saps are bounded on either side by 
the next sap, so this technique gives an 
absolute maximum of drainage area 
available to influence the formation 
of the sap by surface or ground water. 

Sap width: we used a line drawn 
from the highest point of each knob 
of Type | saps to determine width. 
This allowed a consistent and self- 
defining point of geometry to be used 
for measurement, even though the 
sap discharge continued well below 
this line. Type 2 saps could not be 
measured in this manner, making 
the measurement of their widths and 
inverts much more subjective. 

Throat invert: we used the same 
width measurement line to generate 
a profile across the discharge throat 
of the sap. The mapping software 
automatically calculated the lowest 
elevation along this line, which was 
recorded as the invert of the sap throat 
even though the sap discharge valley 
continued well below this line. 

. Ridge sag: the upper extent of 
the drainage basin often aligned with 
a sag in the ridge (discussed in detail 
later). This was not obvious until the 
drainage basin contributory to each 
sap was delineated with a polygon 
(figures 3 and 5). This mapping 
revealed a strong correlation between 
ridge sags and saps in more than half 
of the saps. 

. Naming: many of the saps near 
populated areas were named, such as 
‘Black Gap’ or “Bear Gap’. We did not 
use this as a method to locate saps, but 
it confirmed that they are identifiable 
features with enough prominence to 
have been named.'® 


Observations 


Figure 6 maps the location of 
each sap for which we obtained 
measurements. We were able to 
identify 379 Type | sapping structures, 
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Table 1. Average sap measurements by type 


Throat Ridge Ridge Highest Lowest Ratio of 
Invert Sag Height Influence Influence Area Width Area to Width 
Description (m ASL) (m) (m ASL) (m ASL) (m ASL) (km?) (km) (km?/km) 
All Type 1 saps 430.13 8.13 625.42 515.20 319.95 1.2] esi 0.93 
Type 1 saps with no stream 432.43 5.87 613.93 504.18 340.61 0.86 1.05 0.82 
All Type 2 saps 483.62 eo 646.00 549.98 394.40 0.49 ON 0.69 
All Type 3 & 4 saps 420.59 Sz 620.45 521008 292.07 2.06 2.56 0.80 
Saps with stream 411.66 ZFS 627.72 523.01 268.71 DoT 22 1.02 
Saps with Intermittent 
449.13 10.00 647.08 537.66 326.88 1.05 p22 0.86 
stream 
Saps with no stream 456.18 6.52 626.96 523.85 369.67 0.67 0.88 0.76 
All saps 447.68 8.27 632.11 527.18 343.69 1.01 Wey 0.87 
Table 2. Sap quantities by drainage area 
; ; ; : modern streams in the larger ones 
Drainage Area Quantity Quantity of Saps with % should have deepened or elongated 
of Sap (km?) of Saps Permanent Stream . a ae 
them, destroying their distinctive form. 
1.0 or less 427 18 4.2% We further analysed the effect of 
1.01-2.0 109 32 29.4% modern streams on the saps in table 2. 
201-30 ay 18 43.9% The majority of the saps, which are 
the smallest saps, have few permanent 
=, 9, : 
ee = iS Sune streams, attesting to the fact that 
More than 4.0 12 12 100.0% streams are not what formed the saps. 


and these occurred on both sides of ridges and throughout 
the study area. 

We calculated the ratio of area to width, confirming that 
many of the saps were near the ratio of | km? in area by 1 
km wide—that is, bowl shaped. The average ratio was 0.87 
km?/km with only 10 saps less than 0.3 km?/km and only 11 
saps more than 2.0 km?/km. We used this calculation only 
to look for outliers and to test that the saps were not linear 
drainage features. Although there appear to be some outliers 
in the data, their effect on the analyses was not large enough 
to warrant excluding any of the raw data collected. 

We grouped the saps with similar characteristics and 
averaged the measurements to produce table 1. Table 1 
confirms that saps with a stream have the lowest average 
throat invert and the lowest average influence below the sap. 
We expected this because of modern erosion and assumed 
we would need to exclude saps with active streams from 
our analysis. However, the erosion was not great enough to 
significantly alter the averages, and saps with permanent 
or intermittent streams were not excluded. This suggests 
that the ongoing down-cutting erosion by streams has not 
been occurring long enough to significantly alter the shape 
and elevation of the saps. If the saps were ancient relics, 


All of the saps greater than 4 km? 

have a catchment area large enough 
to support permanent streams from precipitation—enabling 
modern erosion. However, only 2% of the saps studied are 
this large. 

During mapping, there appeared to be a bias of sap 
formation near elevation 500-550 m ASL. 72% of the saps 
had at least part of the structure at or above 500 m ASL. 
Saps grow downward as the sapping spring carries sediment 
away and they also grow upward as the headwall collapses. 
To arrive at an approximate starting elevation, the throat 
invert and the area of highest influence were averaged and 
the result used to produce figure 7, which graphs the quantity 
of saps by elevation in 40-metre increments. 80% of the saps 
were in the range of 402-570 m ASL, peaking at 486-525 
m. Figure 7 demonstrates that the saps do have a preferred 
elevation for formation. The saps disappear below 366 m 
except for those forming just above the valley floors. There 
is a ‘dead band’ of no formation between 325 and 365 m. 
This preferred elevation for formation occurs in distinct 
ridges spread over 25,000 km/?, negating the possibility 
that uniform geology caused the elevation preference. The 
well-defined inverted ‘V’ shape of figure 7 is suggestive 
that a force that can arrange erosional features horizontally 
over vast distances, such as floodwater, would be a better 
explanation for the sap locations, rather than random erosion. 
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The west edge of the Ridge and 
Valley Province is marked by a struc- 
tural front (figure 6). North and west 
of the structural front, the geomorpho- 
logy changes to an elevated rolling 
topography with a dendritic drainage 
pattern, mostly above 550 m. This 
landmass would backstop the elevated 
sea level of the recently opened 
Atlantic Ocean to the south and east. 


Ridge sag 


An unexpected observation devel- 
oped as each sap was mapped. The 
uphill extent of the drainage basin 
often aligned exactly with heightened 
points on the ridge above the sap at 
both the right and left edge of the 
drainage basin (figures 3, 5 and parts 
of figure 4). A sag in the ridge was 
only recorded if the ridge elevation 
was lower somewhere along the ridge 
line of the contributory drainage 
area than at the ends. If the ridge 
was sloping overall from one edge to 
the other, it was not counted as ridge 
sag. The amount of sag in the ridge 
was measured in 10-m increments to 
identify that it did exist, rather than 
to try to quantify it in absolute terms. 
57.7% of the saps correlated with a sag 
in the ridge. This raised the question 
of whether the sap formation caused 


Figure 6. Map of the 25,000 sq km study area. The white squares label the centre of each group of the ridge to sag or whether another 
saps. The black triangles are drawn to scale over each individual sap measured (image derived from mechanism was at work, such as 
Delorme Topo USA 8.0 software, overdrawn by author). 


overtopping of the ridge by waves 
or tsunamic action, especially where 
the ridge sags were in the 20-50 m 


160 range forming more of a ‘gap’ than 
ais Quantity of Saps by Elevation ‘sag’. The observation is quantifiable 
v . 

Biss regardless of the mechanism that 
3 caused it. 

T 100 

= 

[S) 

& 80 

£ 

2 60 Benched profiles 

oO 

s 40 A second unanticipated finding was 
2 that the saps did not cut into the side 
s 0 = Ui a = of the mountain slope. Rather, they 
. 205-245 245-285 286-325 326-365 366-405 406-445 446-485 486-525 526-565 566-605 606-645 646-685 cut through a ‘bench’ on the side of 


Elevation range in metres above sea level the slopes. This is best illustrated by 


Figure 7. The quantity of saps grouped by elevation cross sections cut through the saps to 
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a r 
Perimeter. 4.78 km 
Area: 1.36 sq km 


Okm 600 m 1.20 km 1.80 km 2.40 km 3km 3.54 km 


Figure 8. The upper topographical map shows where sections were 
cut. The 550-m ASL contour line is highlighted. The lower profiles 
drawn through the sap (dashed line) and through the knob (solid line) 
demonstrate that the saps follow the overall slope of the mountain while 
the area between the saps stands prominently above the expected slope 
(vertical exaggeration 4:1). (Images derived from Delorme Topo USA 8.0 
software, overdrawn by author.) 


demonstrate the effect. Figure 8 shows a typical condition 
where saps formed on only one side of a ridge in a raised 
area or ‘bench’ in the profile. 

Assuming that resistant strata caused the ridge to form, 
a back-sloped area could result along a secondary outcrop 
of resistant strata further down the slope, feeding surface 
runoff into the saps. Dispelling that possibility, figure 9 
shows a typical condition where saps formed on opposite 
sides of the same ridge at the same elevation. 

Receding tides can create similar benched profiles on 
a smaller scale (figure 10). A receding tide with gentle 
wave action produced the same profile in miniature as that 
observed in the Appalachians (compare figure 10 with figure 
2). The constant slope is interrupted by a bench that then 
develops knobs flanking each sap. 

Figure 11 demonstrates how wave action may be a 
formative part of the sapping features studied. A lower 
sloped benched area (relative to the overall beach slope) is 
formed during the receding tide, possibly by shore parallel 
currents. The receding tide initiates sapping action. The 


deepening sap areas capture the waves, diverting energy 
away from the knobs. The knobs survive above the 
surrounding topography and help funnel the erosive wave 
energy into the saps, reinforcing the sap formation with 
distinctive knobs. The scale of figure 11 is diminutive, but 
the resulting formations demonstrate that sapping reinforced 
by wave action on a receding tide can produce the distinctive 
formations recorded in Pennsylvania. 


Discussion 


For reasons discussed above, the level of 500-550 m ASL 
can be used as a present-day marker indicative of a rapid 
lowering of sea level. Below 550 m ASL, the ridges of the 
Ridge and Valley Province started to act as linear islands in 
the receding sea, changing sheet flow into channelised flow 
forced to run parallel to the ridges as water level dropped. 
Landforms indicative of the transition from sheet flow to 
channelised flow were also postulated just below 500 m 
ASL in the previously published Part | of this paper, based 
on other criteria.” 


Okm 300m 600m 900 m 1.20km 1.50 km 1.80 km 210km  — 2.40km 2.57 km 


Figure 9. Similar to figure 8, profiles drawn through the saps (dashed 
line) and through the knob (solid line) where saps occur on both sides 
of the same ridge at the same elevation suggest formation controlled by 
elevation rather than formation controlled by underlying structural geology 
(erosion-resistant strata) (Vertical exaggeration 4:1). (Images derived from 
Delorme Topo USA 8.0 software, overdrawn by author.) 
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The averaged height where the 
sap discharges become generally 
indistinguishable from the surround- 
ing topography was 343.7 m ASL. 
We calculated this measurement as 
a possible location where sea level 
lowering paused—terminating the 
sapping action. A sea level residing 
for a time slightly below 343 m ASL 
would remove the sapped sediments 
and could also leave traces of a 
remnant shoreline if not too much 
time passes (figure 12) (as discussed 
above, this is a fairly subjective 
measurement and is not able to be 
recorded where streams have formed 
permanent valleys). Part 1 of this 
paper, published in 2009, calculated 
a similar change in slope at the 
bottom of the Eastern Structural 
front southwest of the Susquehanna 
River Water Gap (i.e. this study area) 
of 342.5 m ASL and published two 
figures showing accumulated scree 
along a line of this same general 
elevation at and near the Delaware 
River Water Gap, further to the east.’” 


Conclusion 


A distinctive landform repeats 
hundreds of times in the Appalachian 
Figure 10. A small-scale example of a receding tide producing landforms in loose sediment, similar Mountains of Pennsylvania. These 
to those observed in Pennsylvania. The pronounced knobs, nearly equally spaced, formed in several landforms are characterised by 
hours by a combination of hydraulic sapping and gentle wave action (Lovers Key State Park, west 
coast of Florida at the Gulf of Mexico). (Photo by author.) 


distinct features postulated to be 
the result of hydraulic sapping, such 
as bowl-shaped canyons, no head 
stream, distinctive profiles, and a 
narrow range of area-to-width ratios. 
Careful measurements were analysed 
to demonstrate the consistency and 
distinctiveness of the 615 saps studied. 
Two other distinct features uncovered 
by this study—aligned sagging in the 
ridge and distinctive knob formations 
flanking the discharge throat—may be 
the result of wave action interacting 
with sapping action. 

The saps formed at high elevations 
just below or flanking the ridges and 


Figure 11. A demonstration of how wave action may be a formative part of the sapping features 
studied. The deepening sap areas capture the waves diverting energy away from the knobs. The entire ice 
cycle only lasts for a fraction of one 6-hour receding tide yet leaves a distinctive landform (Lovers are arranged in linear groups. These 
Key State Park, west coast of Florida at the Gulf of Mexico) (Photo by author). high elevations (in relation to the 


CREATION.com 119 


JOURNAL OF CREATION 30(2) 2016 || PAPERS 


Ridge 


sag 


Amphitheatre- shaped bowl 


Lowest influence 
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Figure 12. A typical Type 1 sap formation exhibiting knobs on either side of the amphitheatre-shaped bowl below a corresponding sag in the ridge. 
(Note the farm buildings and silos for scale.) The sap formation ends well above the valley floor with no discharge water course and no accumulated 
outwash delta or scree. Similar formations repeat regularly to the right and left of the photo at the same elevation parallel to the flat valley floor. A receding 
inundation could have created the conditons needed for horizontally arranged sap formation and sediment transport (Photo by author). 


ridge above) do not provide an adequate ground water Definition of terms 
reservoir to sustain prolonged sapping, although they may 
be saturated intermittently. 

Slope profiles with benched areas along consistent 


¢ Definitions of terms used in this paper are as below 
(and illustrated in figure 5): 
¢ Drainage area: the total extent of the current landform 


elevations were associated with many of the saps even that can contribute surface run-off above the throat of 
though some of the saps are separated by up to 200 km. the sap, always measured to the ridge. 

The long held teaching that these ridges are remnants of ¢ Highest influence: the approximate location at the top of 
Himalayan-size mountains subjected to millions of years the amphitheatre where the contour lines change from 
of erosion cannot explain these distinctive and consistent a circular pattern to a mostly straight pattern parallel 
features. High altitude hydraulic sapping can be explained by with the ridge. 
recession of flood waters from still consolidating sediment * Invert: the lowest water-carrying point of any drainage 
after total inundation of the more than 25,000 km? area structure at a defined point. In this case, the invert is 


measured at the lowest elevation of the throat at the 
point where the section line drawn between knobs 
crosses the throat. 

¢ Knob: the generally circular area of elevated landmass 
flanking the throat of Type | saps. Water will flow off 
all sides of a knob, even back toward the hillside. Knobs 
are indicated by closed circle contour lines. 


studied. The fact that the saps have recognisable topographic 
footprints and profiles is testimony to relatively recent 
formation; otherwise their distinctiveness would have eroded 
away. 

The recessive stage of the flood, in Genesis 8:1—14, 
records the scenario that may have produced the high- 


altitude hydraulic sapping still visible today. The biblical * Lowest influence: the approximate location below the 
chronology explains the unique conditions needed to form throat discharge where the ‘V’-shaped contour lines 
these features in a timeframe of months during a rapidly (normally indicative of a stream channel) change to 
lowering sea level less than 5,000 years ago. generally straight lines. 
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¢ No stream: defined by the mapping software with the 
lack of a solid or dashed blue line. 
¢ Ridge sag: A low point in the ridge above the sap. 
The ridge line across the top of the sap drainage area 
must be higher at two locations compared to any point 
in-between. Multiple sags are included. Ridges that 
decline in elevation from one side to the other are not 
considered ridge sag. Some Type | saps exhibit exact 
alignment of the two high-end points of the ridge with 
the knobs flanking the sap throat. 
¢ Throat: the point of drainage discharge from the bottom 
of the sap. Most throats are now dry, but may convey 
an intermittent stream or permanent stream if the sap 
has a spring or is large enough to collect precipitation. 
¢ Width: the width of the sap as measured from the 
peak of one knob to the other. In Type | saps this 
measurement is self-defining. In Type 2 saps the width 
is measured subjectively from the approximate widest 
point of the drainage area at the low side passing across 
the throat. 
¢ Bench: a lower sloped area on a higher sloped 
mountainside suggesting formation by a change in the 
initial erosion mechanism. Saps were found to form in 
the benches. 
Group #: an arbitrary number assigned to each group 
of saps for general identification purposes only. The 
group numbers are generally arranged in three arcs 
from southwest to northeast. There is no significance 
to the ‘A’, ‘B’, ‘C’, etc. after the number. 
High altitude: the relative location of the sap compared 
to the ridge. For this paper it means the highest areas 
of influence of the sap amphitheatres are averaging 
more than 500 m above sea level in ridges averaging 
632 m above sea level. 
Intermittent stream: defined by the mapping software 
with a dashed blue line. 
Sap #: the saps in each group are numbered 
consecutively, always from southwest to northeast (left 
to right). Saps in the figures are identified by combining 
the Group # and the Sap # with a dash, such as 16A-3 
(the third sap from the southwest or left in Group 16A). 
Stream: defined by the mapping software with a solid 
blue line. 
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Thinking correctly about science 


Martin Tampier 


Dutch philosopher Herman Dooyeweerd (1894-1977) has made a major contribution towards a Christian theory of reality 
(ontology). Next to using scientific evidence to show that evolutionary mechanisms proposed today cannot account for 
the emergence of life-forms from abiotic matter and the existence of increasingly complex life-forms, Dooyeweerd's 
approach is a second, philosophical method creationists can use to support Genesis as a historical account. 


Dooyeweerd's approach 


[ his theory, Dooyeweerd proposes that we understand 
creation as having multiple aspects, where an ‘aspect’ is 
defined as “a basic kind of properties and laws”. Examples 
of such kinds are: mathematical, spatial, physical, biotic, 
sensory, logical, linguistic, and ethical (in all, he distin- 
guishes 15 such aspects of created reality). He argues that all 
these aspects are exhibited by reality, i.e. they are mutually 
irreducible both in the sense that none can coherently be 
eliminated in favour of another and also that none can be 
coherently regarded as the cause of any other. 

The core idea is that all aspects are created, since there 
is nothing that God did not create (Isa. 44:24; John 1:3; Eph. 
3:9; powers and principalities: Rom. 13:1; Col. 1:16; space: 
Rom. 8:38; time: Tit. 1:2; 2 Tim. 1:9; Rev. 10:6; all visible 
and invisible things: Col. 1:15). This includes matter and 
life, the laws of logic, and the laws governing all the other 
aspects (Jer. 31:35; 33:25). The theory goes on to argue that 
all things in creation have (active or passive) properties of 
every one of the aspects and so are subject to the laws of 
all the aspects. 

The aspectual laws apply to things in two different ways, 
however. Things can have properties either actively or 
passively. For example, a rock has a specific physical weight 
whether we know its weight or not. It has this property 
independently of an observer. But its sensory colour is not 
independent. Rather, it only appears black in relation to a 
perceiver. What the rock has actively (independently of 
us) is the disposition to appear black. That potentiality is 
actualized only when it comes into relation with the activity 
of perception. Thus the rock’s colour is a passive property 
because it requires being acted upon by a perceiver in order 
to be actualized. That is, although a rock cannot actively 
perceive it can passively be perceived and that ability is a 
(passive) sensory property of the rock. 

A chart of these aspects is offered in table 1 but more 
explanation is required to describe the theory. First, it takes 
note of the observed fact that, as far as we know, only human 
beings have active properties in all 15 aspects. Second, the 
first six (lower) aspects on the chart are governed by laws 


that cannot be broken (for example, the physical law of 
gravity determines how fast a stone falls to the ground). By 
contrast, the higher ones are ordered by norms and can be 
violated. Norms therefore show us how things ought to be, 
rather than guaranteeing what will take place. Third, the 
aspects as listed in table | reflect Dooyeweerd’s argument 
that the aspects lower on the list (earlier in the cosmic order 
of aspects) are preconditions for aspects higher on the list, 
but that no aspect produces any other. 

For example, it is necessary for there to be things with 
active physical properties in order for there to be things with 
active biotic properties, which are in turn necessary for there 
to be things that have active sensory properties. 


What is ‘divine’? 


Elaborating on Dooyeweerd’s ontology in the book The 
Myth of Religious Neutrality, Roy Clouser explains why one 
does not have to be a follower of any religion to be genuinely 
religious. Whereas religious teachings differ as to what (or 
who) is divine, Clouser shows that all known religions agree 
on what it means to be ‘divine’. In every tradition, the divine 
is understood as the self-existent reality on which all else 
depends for existence. So, on this definition even atheistic 
materialists are religious since they postulate some purely 
physical reality said to be self-existent as the cause of 
everything that is not self-existent. Far from having no 
divinity belief whatever, they simply have a different idea 
of the divine. Instead of worshiping the Creator, they replace 
God with something created (Rom. 1:25), in this case matter. 

A further consequence of this definition is that it shows 
how religious beliefs can be tacitly assumed by theories of 
science, so that science itself is not religiously neutral. As 
Clouser puts it: 

“".. Scientific theories necessarily presuppose a view 

of the nature of reality, while such overviews of reality 

necessarily presuppose some per se divinity belief. 

Religious belief thus regulates overviews of reality 

directly, and through the mediation of some overview 

regulates scientific theories indirectly.” 
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Thus, from a Christian point of view, regarding 
any aspect of the natural world as having divine (that 
is, independent) reality, leads to the reduction of the 
remaining aspects to the one regarded as divine. In this way, 
belief in a false divinity leads to an erroneous interpretation 
of scientific data.’ 

In this way the Bible’s claims that all knowledge is hidden 
in Christ (Luke 11:52, Rom. 1:28, 1 Cor. 1:15, Col. 2:3) take 
on new meaning. These verses are not based on some arcane 
body of mysterious lore, but on an understanding of our 
world in such a way that none of its aspects are reduced to 
any other. It means rescuing the sciences from the deleterious 
effects of reductionist ontologies. In other words, pagan 
ontologies assume that the universe or some part of it is self- 
existent and thus divine. A Christian? ontology, on the other 
hand, presupposes that all things, along with their properties 
and laws, depend on an outside and independent cause, i.e. 
God who called them all into existence and continues to 
sustain them in existence (Heb. 1:3, 11:3, 1 Cor. 8:6). So 
whereas naturalist theorists try to show that all the aspects 
of reality reduce to the one or two it has selected as divine 
(usually, the physical aspect), the Christian approach should 
be thoroughly non-reductionist. From a Christian viewpoint, 


no properties or laws found in creation are to be regarded 
as self-existent since God has created “all things visible or 
invisible” (Col. 1:16). But neither should Christians allow 
that anything of creation mediates between God and the rest 
of creation. It is not that God created, say, matter/energy and 
the rest of creation depends on that. Thus, not only is nothing 
in the cosmos self-existent, but nothing in the cosmos is what 
everything else in the cosmos depends on. Rather, Christians 
should take the position that everything in creation is directly 
sustained by God since Col. 1:17 specifically says that only 
Christ mediates God’s power to creation.* Dooyeweerd’s 
ontology thus rejects even the weakest senses of reduction 
in favour of the view that that no one aspect is the cause of 
any of the others. In his ontology, all aspects are equally 
dependent on God, equally real, and mutually irreducible.* 


Implications for evolutionary thought 


As per table 1, there is a step change from each aspect to 
the next: something is either limited (actively) to the physical 
or is also alive,® it has sensory or analytical abilities or does 
not, exists in dimensional space or does not. If evolution 
were true, things with biologically active properties would 


Table 1. A biblically informed perspective on creational diversity as opposed to an emergent view that tries to accommodate evolutionistic ideas 


Aspects Biblical view 

Fiduciary Created by God at the beginning. 

Ethical Distinct laws created for each aspect. 

Justicial New/higher active aspect functions provided for in 

Aesthetical a special creative act to make human beings. 

Economic 

Social 

Linguistic 

Historical 

Logical 

Sensory Only life begets life. 

Biotic Steady degradation and loss (devolution) of 
genetic information since creation, as observed in 
fossil record, DNA damage, subspecies formation 
with less genetic breadth of information, etc. 

Life created as variable ‘kinds’ that cannot develop 
new features as observed in the fossil record 
(stasis: a toad will always father more toads, but 
never anything else). 

Physical Created by God. 

Kinematic Created by God. 

Spatial 


Quantitative 


* Called ‘things’ in the text, using a philosophical term encompassing all crea 
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Emergent view Entities* 


Things active in these aspects emerged gradually Humans 
from things active in lower aspects but only in ‘recent’ 


evolutionary history. 


Problem to explain new phenomena that are non- 
material (e.g. mind, consciousness) based on physical 
or biotic properties. 


The first living organism emerges by chance from Animals 


abiotic material. Plants 
Mutation and selection over billions of years brings 

about new life-forms (the exact mechanism to bring 

about new genetic information in DNA is unknown). 


Kinds/species are not constant over time. 


Emerges from big bang. Matter 


Physical laws created by God. 


God causes big bang to occur. Matter 


Laws created by God. 


ed things. 
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have to have emerged from things that were previously 
active only in the lower aspects.’ Likewise, things operating 
actively in the highest aspects must be an epiphenomenon 
of biological life. 

Since reality is defined by distinct aspects and aspect- 
specific laws, there must be boundaries between these 
aspects that cannot be bridged or else we could not 
clearly distinguish any aspect. If things with new active 
properties can emerge from lower towards higher aspects 
then transitional forms of things should exist not only with 
respect to the evolutionary tree of life but also for any other 
aspectual transition. Based only on observation, there is no 
reason to postulate the emergence of life from physically 
qualified things unless one already believes an evolutionary 
process accounts for life on Earth. Rather, both the modal 
aspects and the things qualified by each are observed to be 
distinct and without transitions from one to the next. 

Evolutionary concepts face the difficulty of explaining the 
gradual emergence of active properties in things from one 
aspect to the next, and even qualitatively different properties 
within the same aspect (e.g. the emergence of male and 
female within the biotic aspect). To try and overcome this 
difficulty, a subgroup of theistic evolutionists originating 
with German theologian Bernhard Bavink (1879-1947) 
accepts the initial creation of all things by God but posits 
that things ‘emerged’ from one aspect into the next higher 
one, including the emergence of life from the physical (a 
concept called ‘emergent evolution’).* Dooyeweerd himself 
was skeptical of this idea, writing that life is: “an irreducible 
modality of our experiential horizon, which cannot be 
defined by secondary phenomenal criteria. The philosophical 
theory of emergent evolution does not explain anything 
when it assumes that life is an emergent evolutional result 
of dead matter.”? 


Teleology and emergent evolution 


Atheist philosopher Thomas Nagel of New York 
University claims in his book Mind and Cosmos (2012) 
that consciousness is microscopically embedded in matter 
as proto-mental properties, such that they can then ‘emerge’ 
in an evolutionary process. So, rather than claiming that 
mental properties such as consciousness are reserved for 
higher beings, Nagel proposes that such properties already 
exist in matter in principle (a theory called panpsychism) 
but can only be expressed or realized once organisms exist 
that are complex enough to function actively in this area. 

Such a view, if correct, would eliminate the hard, distinct 
boundaries between things qualified by different ontic 
aspects: we could no longer clearly distinguish life from 
non-life since proto-biotic and mental properties would be 
embedded in seemingly lifeless matter and in theory, dead 


matter could become alive at any point in time since it 
supposedly has done so in the past. Secondly, we are right 
to ask what a proto-mental property is and how we can know 
that such a thing exists. Why assume mental properties in 
something when there is no consciousness? It seems there 
are more questions than answers in this approach. 

But Nagel needs a second element to explain mind and 
reason, i.e. a tendency in the universe to evolve in the ‘right’ 
direction that seems as if the universe had a mind of its 
own (called teleology) directed at bringing about complex 
life-forms, rather than staying sterile. French molecular 
biologist Jacques Monod (1910-1976), also an atheist, made 
this astonishing claim about emergent evolution in his 
famous book, Chance and Necessity: in his opinion, given 
enough time, life necessarily had to appear. He believed 
that the possibility of life emerging by itself from matter 
was something that was ‘built into’ the universe from the 
very beginning. 

Instead of acknowledging a Creator who creates pur- 
posefully, matter now becomes even more divine than 


Figure 1. Evolutionists need to go to lengths in trying to explain complex 
phenomena, such as consciousness—up to suggesting that some proto- 
mental properties exists in stones, for example (photo by Martin Tampier). 
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explained above, taking on will-like properties. Yet, the 
universe around us only suggests that forces are at work 
which work powerfully against the emergence of life: 
radiation destroys complex molecules, oxygen neutralizes 
them, extreme hot and cold, and the great majority of the 
universe is extremely hostile to it. Even once life exists, 
no teleological drive can be observed: “The simultaneous 
co-existence of the greatest variety of life forms, from 
amoeba to humans, anyway proves that from the perspective 
of nature these are all equitable and equally viable, without 
any necessity of further development.” This is confirmed 
by (evolutionist) anthropologist Gould: 

“T believe that the most knowledgeable students 
of life’s history have always sensed the failure of the 
fossil record to supply the most desired ingredient of 
Western comfort: a clear signal of progress measured 
as some form of steadily increasing complexity for life 
as a whole through time. The basic evidence cannot 
support such a view, for simple forms still predominate 
in most environments, as they always have. Faced with 
this undeniable fact, supporters of progress (that is, 
nearly all of us throughout the history of evolutionary 
thought) have shifted criteria and ended up grasping 
at straws.”"!! 

Whence, then, comes the idea of teleology? And even 
if Nagel were right in attributing mental properties to all 
matter, how would such properties account not only for 
consciousness but also for the manifold other step changes 
throughout the supposed evolutionary history (formation of 
the DNA code and reading apparatus, movement, multicellular 
life, male and female, feeling, speech, etc.)? Can proto- 
mental properties account for all these new phenomena, or 
would it be necessary to postulate that all higher properties 
already exist as proto-properties (not just passive properties 
in Dooyeweerd’s sense) in matter? 

Dooyeweerd’s ontology clearly speaks against what Nagel 
is suggesting. The same objection can be made with respect 
to emergent evolution (as a matter of fact, Dooyeweerd 
linked Bavink’s emergent evolutionism to panpsychism!). 
Explaining the mechanism of emergent evolution requires 
reconciling both the distinctness and irreducibility of modal 
aspects while at the same time holding that biotic or other 
higher properties can be explained based on what happens 
at the level of lower aspects. As Nagel himself observes, this 
is particularly objectionable with respect to the appearance 
of completely new things, such as an immaterial mind, from 
qualitatively different things, such as physically or even 
biologically qualified things. 

Christian philosopher Jacob Klapwijk, in his book 
Purpose in the Living World?, nevertheless tries to reconcile 
evolution with the biblical account, likewise adding teleology 
to the neo-Darwinistic mechanism, which is purely based 


on chance mutations and selection. Based on an interview" 

about the book, the author makes the following assertions: 

1. There are clearly distinguishable, distinct ‘domains’ of 
things, such as the physical (matter), the biotic domain of 
unicellular life, the vegetative domain (plants), the sen- 
sory (animals), and the mental (mankind). 

2. Genetic similarities between algae and plants and between 
chimpanzees and humans show they are the fruit of an 
evolutionary tree of life. 

3. New qualities that can be observed in each realm have 
emerged as life became more complex, not as a foresee” 
able process such as when crystals form when water 
freezes but as new laws and principles that become active 
as a new domain emerges over time. 

Yet, he is unable to make a case other than by circular 
reasoning, as one reviewer summarizes: “Evolution has 
produced a complex interlacing and organic system where 
the emergence of mind and awareness of logical connections 
is itself the evidence of purposeful development.” In other 
words, Klapwijk presupposes evolution as fact and then takes 
the complexity of life as evidence for a directed evolutionary 
process because random mutations and selection alone cannot 
explain it. Moreover, he draws conclusions such as point two, 
above, that do not follow from the premise, since genetic 
similarities do not prove common ancestry, also being fully 
compatible with and expected in a special creation scenario.!° 

Moreover, he believes that subparts of living organisms, 
such as DNA, came into existence by chance and then took 
on new, life-like properties such that biotic modal laws could 
then apply to them, bringing forth new active properties 
(“conglomerates of physical particles came into the grip of 
new modal laws, laws of life”).'!° Almost magically, such 
previously physically qualified particles would then have 
started to obey higher biotic laws of DNA replication etc. 

The problem with this reasoning is, however, that DNA 
by itself is identical to the remains of decaying life: the 
existence of DNA makes no sense apart from a complete, 
living organism. Experience tells us that molecules cannot 
self-organize themselves into systems; the total, functional 
system is required to organize the molecules via downward 
causation. So, DNA does not reconstitute itself with other 
molecules into life as in spontaneous generation—if this 
were possible, it would mean that scientists could reproduce 
such a process in a test tube but until today, nobody has 
proven Louis Pasteur wrong in his finding that “only life 
begets life”. 

Realizing that mere materialism and the Darwinistic 
mechanisms of mutation and natural selection are 
insufficient, the ideas sketched out above try to add another 
‘mechanism’ to explain how ‘evolution plus ...’ could have 
brought about the biosphere we see today. As historian 
Peter Bowler (1944—) points out, none of these ideas are 
new: emergent evolution has already been proposed by 
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philosophers about a hundred years ago to explain the 
sudden appearance of completely new properties at 
different stages of an evolutionary process.” In 1907, French 
philosopher Henri Bergson came up with the idea of the 
‘élan vital’, a life force that works in lifeless matter, pushing 
it towards the formation of living entities. Psychologist C. 
Lloyd Morgan, like Nagel today, held in 1922 that mental 
properties were present in matter, such that evolutionary 
processes could then lead to the emergence of the mind over 


Figure 2. Emergent evolutionary concepts fail to explain step-changes 
observed in nature, such as the appearance of an ability to fly (photo by 
Martin Tampier). 
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Figure 3. The existence of distinct kingdoms of living things denies the notion of evolutionary 


transition between different life forms. 
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time without miraculous divine intervention to bring this 
about. The entire process of evolution was directed towards 
the emergence of man, and this direction came from God. 

Panpsychism puts this directing mechanism inside 
matter, i.e. matter is driven towards the emergence of life 
by some proto-life qualities, which ‘seek’ expression in 
living organisms that can sense and think logically. This 
view is rejected in Dooyeweerd’s ontology, which does not 
allow for active properties to exist—even embryonically— 
outside a modal aspect the laws of which apply to them (for 
example, only things qualified by the biotic or higher aspects 
feature active biological features, but not things qualified 
by lower aspects). 

On the other hand, emergent evolution posits a mechanism 
that is outside matter: next-level aspectual laws that define 
and control things with new ontic qualities take over (as in 
pulling the thing up to a higher level of being) when a thing 
crosses aspectual boundaries (“satisfies essential conditions 
for further development”, as Klapwijk words it). 

Yet, it remains a mystery how a) things can satisfy 
essential conditions (a term that demands the pre-existence 
of laws to qualify ‘essential’) spontaneously and b) laws of 
a higher aspect can cause new active properties in a thing 
hitherto qualified by a lower aspect. As Geertsema put 
it, such a thing “would be at the same time the result of 
emergence and its condition”."® 

Driven by this difficulty of emergent 
evolution, Clouser posits God-given 
overarching natural laws (he calls them 
emergence laws), which guide evolutionary 
processes from dead matter towards the 
emergence of man.'’ The existence of 
emergence laws’ would mean, by analogy, 
that just because we draw up procedures 
as to how a car should be assembled and 
function, the car would then auto-assemble 
itself through natural processes without 
any further input. Such laws cannot be 
shown to exist through scientific enquiry 
(laboratory experiments). Just like the 
idea of biological evolution itself,”' they 
must remain speculative.” They therefore 
do have no apparent advantage over other 
‘Deus ex machina’ arguments that call upon 
divine intervention to stop any gaps left by 


Ingestive evolutionary explanations. In addition, they 
ae deny that we can ever know which theory 
| of origins is true—a most unsatisfactory 
Kingdom sys k 
ANIMALIA position to take. 


In theistic evolution, God is supposed 
to have guided the evolutionary process 
such that the emergence of life from matter 
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would occur, and intervened miraculously at the emergence 
of mankind and other key transitional points. The idea 
of emergence laws invokes God again to have guided 
evolutionary processes—not through either continuous or 
miraculous ad-hoc interventions but by aspect-transcending 
laws that existed from the beginning of the universe. 
These unknown laws must work against known natural 
thermodynamic laws, to bring about complex life out of 
lifeless matter. In addition, it appears they are no longer 
active today since we do not observe the emergence of new 
life-forms from abiotic material or any other transitions of 
things from one aspect level to the next. 


Conclusion 


The distinctness of modal aspects is anchored in our 
experience with all created things: from a molecule over 
algae and mammals to humans, each kingdom features new 
active properties that do not exist in the lower kingdoms, 
neither do they exist—nor can be imagined—as transitional 
properties. A philosophy that presupposes a loving God who 
has given us the ability to observe, know, and experience 
the world in a meaningful way necessarily leads us to trust 
our observations. The distinctness and irreducibility of 
modal aspects and laws tells us, then, that things could not 
have ‘emerged’ or evolved from each other, having their 
origin in God and without the means of some evolutionary 
process that cannot account for the step changes in the 
properties we observe. Accepting the uniqueness of created 
things in combination with a limited degree of genetic 
variability, on the other hand, provides a wholesome and 
non-contradictory explanation as to why different things 
display entirely different active properties. It follows that 
the logical outcome of a Christian worldview is to reject 
evolution as an explanation for the emergence of living 
things. The main reason special creation is rejected as the 
best explanation for origins is a pre-existing bias towards 
physicalistic evolutionary explanations. 
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contacts. If you are concerned that publishing 
in a creationist journal might affect your 
employment, for example, a pseudonym may 
be acceptable. If you are keen to write, see 
our instructions to authors opposite. 


Remember that the creation/evolution issue 
is often not so much about facts as about their 
interpretation. Often the research results 
produced by secular institutions operating 
within an evolutionary framework can 
be just as useful in providing answers for 
creationists—it just needs someone to go 


to the trouble of working it through. We can 
g g 

provide some guidance about how you can 

draw your research into a suitable paper. 


NO CONTRIBUTION TOO SMALL 


Even producing a brief Perspective item on a 
specialist area, if it will teach and inform Journal 
of Creation readers, and enable them to share 
with others, is a worthwhile contribution. 


AND FINALLY ... 


You might want to consider a donation 
earmarked specifically for creationist research. 
If so, you could direct it to any of the CMI 
offices listed at the front of this journal. Such 
donations may be tax deductible in certain 
countries. 
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